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CITY OF MARATHON, FLORIDA
RESOLUTION 2012-52

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF
MARATHON, FLORIDA, APPROVING AND ADOPTING THE CITY OF
MARATHON SUSTAINABILITY AND CLIMATE PLAN; AND PROVIDING
FOR AN EFFECTIVE DATE

WHEREAS, there is consensus among the world's leading scientists that a warming climate
is among the most significant problems facing the world today; and

WHEREAS, Florida is considered one of the most vulnerable areas in the country to the
consequences ofclimate change, with Southeast Florida on the frontline to experience the impacts of
climate change, especially sea level rise; and

WHEREAS, preparing for climate change impacts provides multiple benefits by building a
more resilient economy, and by helping to reduce the physical impacts and costs to people, property
and resources associated with a changing climate; and

WHEREAS, one of the required tasks associated with the $450,000.00 Energy Efficiency
and Conservation Block Grant received by the City was the completion of a greenhouse gas
inventory and create a sustainability and climate plan for the City of Marathon; and

WHEREAS, approving this plan states that Marathon is serious about making wise decisions
in the future for the sustainability of the ecosystems that support life and preserving and restoring our
water, wildlife, and soils.

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY
OF MARATHON, FLORIDA, THAT:

Section 1. The above recitals are true and correct and incorporated herein.

Section 2. The City Council approves and adopts the City ofMarathon Sustainability and
Climate Plan attached hereto as Exhibit "A."

Section 3. This resolution shall take effect immediately upon its adoption.



PASSED AND APPROVED BY THE CITY COUNCIL OF THE CITY OF
MARATHON, FLORIDA, THIS 8t11 DAY OF MAY, 2012.

THE CITY OF MA THON, FLORIDA

AYES:
NOES:
ABSENT:
ABSTAIN:

ATTEST:

Cinque, Keating, Ramsay, Snead, WOlihington
None
None
None

Diane Clavier, City Clerk

(City Seal)

APPROVED AS TO FORM AND LEGALITY FOR THE USE
AND RELIAN E THE CITY F MARATHON, FLORIDA ONLY:
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1.0 Executive Summary

Current trends in society highlight increasing levels of population and consumption and decreasing

natural resources and ecosystems including forests, water, wildlife, and soils. At some point the

population and increasing consumption will be greater than the ecosystems that support life.

"Sustainable" actions are those that work toward reducing the demands and consumption of our

ecosystems and also work toward preserving and restoring our forests, water, wildlife, and soils.

Recognizing this challenge, it is now becoming imperative for governments to respond to sustainability

issues such as resource scarcity, climate change and energy conservation that are compounding existing

challenges to economic growth. But, addressing sustainability is not only a cause for environmentalists.

Sustainability intersects with efforts to create employment opportunities in the emerging green

economy. Unlike other types of environmental policies, energy efficiency and greenhouse gas ("GHG")

reduction efforts can produce direct cost savings in government operations and for citizens as well as

"co-benefits" by enhancing the performance of other initiatives. Sustainable communities have the

ability to attract potential business investments and a skilled workforce. Implementing this

Sustainability and Climate Plan ("SCP") will also result in increased demand for skilled labor, such as that

needed for energy efficiency retrofits, solar installations, processing of recyclables and designing,

building and maintaining infrastructure that account for new impacts from climate change.

The physical impacts of climate change are already clear and will expand and intensify in the decades

ahead. In July of 2009, the U.S. Army Corps of Engineers adopted new guidance for incorporating the

direct and indirect physical effects of projected future sea-level change in managing, planning,

engineering, designing, constructing, operating, and maintaining their civil projects. It requires planning

based on a low, intermediate and high projection the current estimate of 1.7 mmjyear increase for

global mean sea-level change. The Corps updated this guidance in November 2011, is EC 1165-2-212

"Sea-Level Change Considerations for Civil Works Programs". Recently, the South Florida Water

Management District ("SFWMD") published a report planning for a 5-20" increase in sea level by 2060.

The U.S. Environmental Protection Agency ("EPA") has also started to aggressively address climate

change and energy conservation issues. The physical impacts of a changing climate are matched, and

compounded, by social challenges such as rising energy, transportation and health care costs. Low

income and vulnerable citizens, such as our elderly communities, face disproportionate impacts of

climate change including having fewer resources to respond to these changes.

Regardless of individual beliefs about climate change, there are inevitable reasons to develop this

Sustainability and Climate Plan including:

• The cost of energy is escalating

• This has a multiplier effect on government and community expenses, and

• There are regulatory and stakeholder pressures necessitating action.
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This planning effort takes the City from conceptual discussion to specific action. Just as climate change

is a major indicator of a non-sustainable society, excessive or unnecessary carbon emissions are an

indicator of a non-sustainable organization. Because of its potential to integrate the triple bottom line

concerns of ecology, economy, and social equity while simultaneously creating financial value through

lower costs, and reduced risk, an increasing number of public and private sector leaders are seeing

sustainability as an appropriate framework under which to manage carbon reduction efforts. These

leaders are ushering in what some have called a "new era of sustainability." The purpose of the SCP is to

create an open, transparent and participatory dialogue between the City, community members,

business members, and other key area partners concerning the City's commitment and process to

implement factors related to the triple bottom line: economic, environmental and social.

Sustainability or climate action plans can include many different attributes and address very different

areas. Some of the recommendations in the plan require Council approval separate from adoption of

the SCP Plan and also require additional funding in order to be implemented. Some of the

recommendations are low to no cost policy shifts and changes that can easily be implemented with

minimal effort. The key components of the SCP are:

• Describe the City's GHG emissions sources and how those emissions could be expected to grow.

• Recommend ways that the City can achieve GHG reductions and other community benefits such

as increased green job opportunities and improved public health.

• Provide a timeline for the plan's implementation.

• Define an Implementation Strategy for turning this SCP into action and transparently tracking

and reporting progress toward its goals, including funding.

While today's economic challenges are real and will force the City to make tough decisions, the looming

threat of climate change elevates the need to protect our global natural environment and resources 

not only to mitigate the effects of climate change, but also to ensure that our communities can adapt.

The City faces real threats from climate change: sea-level rise disproportionately impacts waterfront

communities and ports, the urban heat island effect contributes to poor air quality and increased

cooling costs, and changing weather patterns and more disruptive storms may cause flooding and other

types of damage.

Implementation of the SCP must be mindful of existing planning and policy making processes. Funding

these types of initiatives is a primary challenge to implementation as well. The approach to the SCP

includes two major strategies to overcome these obstacles. First, the SCP includes policy

recommendations based upon real data that will make the City more competitive for funding these

initiatives with grant funds because projects are part of a larger cohesive effort. Second, the process of

tracking the success of the SCP, on an annual basis, in conjunction with its capital planning process

allows the City to constantly monitor its successes and setbacks in achieving its goals. With

commitment, community education and outreach, the City can implement its SCP in a timely and cost

effective manner resulting in cost savings over time and environmental benefits.
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2.0 Background

012

Marathon incorporated as a municipality in November of 1999. Located in the Middle Florida Keys,

within Monroe County, the City includes: Grassy Key, the Crawl Keys, Long Point Key, Fat Deer Key, Key

Vaca, Stirrup Key, Boot Key, Hog Key and Knight Key, all of which lie along a 16-mile stretch of the

Overseas Highway. The City Charter also recognizes all adjacent off shore islands. The area extends from

the east end of the Seven Mile Bridge at mile marker ("MM") 47 to the east end of Grassy Key at MM

60.

Population in Marathon in 2000 was estimated at 10,225 but in comparison to 2010 figures, the City's

population was reduced to 8,267.; In 1990, Marathon made up 11.4% of Monroe County's total

population. This percentage increased to nearly 13% in 2000. Typically, the rate of population growth is

the primary determinant of land use requirements, housing supply and demand, and public facility

needs and services. However, in the Florida Keys, residential growth has been managed in accordance

with the Rate of Growth Ordinance ("ROGO") and City Permit Allocation System since July 1992, which

limits the number of residential units (to 30) that can be constructed annually to ensure maintenance of

adequate hurricane evacuation clearance times.

Current and projected population estimates have been divided into two sub-groups: permanent

residents and seasonal visitors. According to definitions established by the University of Florida Bureau

of Economic and Business Research ("BEBR")' a permanent residence is one's "usual residence, or the

place one lives and sleeps most of the time." Seasonal visitors represent persons who reside in the City

for less than six months a year. The level of demand for public facilities and land use consumption may

vary between the two sub-groups due to different periods of residency and associated activities or

events.

It is important to note the types of land uses and potential population growth within the City because

this will help drive priorities in terms of energy reductions from the built sector and projections of future

energy use both from City operations and the community as a whole.

3.0 Synergy between Energy Use, GHG Emissions, Climate Change and Sustainability

To date, the international community has dealt with climate change, the quintessential sustainability

issue of our time, principally by promoting the mitigation of GHGs. The rationale for such mitigation

efforts, simply stated, is that if GHG concentrations are stabilized or reduced, ultimately the severity of

climate change can be alleviated.

Almost all impacts from climate change relate to increasing air temperatures with global sea level rise

largely attributable to the thermal expansion of the oceans and melting of glaciers and ice sheets.

Altered precipitation patterns, heat waves, floods and droughts are all related impacts. But, not all

impacts will be uniform and there will be some variation by location due to differences in atmospheric

and oceanic circulation. Inundation, erosion and flooding are also resulting impacts. Areas with

greater precipitation will see more sewer overflows, more runoff and nonpoint pollution, and

infrastructure overloading. Areas of lesser precipitation with struggle with meeting water demands and
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habitat shifts. A great area of uncertainty is the combination and interrelationships of these impacts in

the future. In particular, predicted changes in storm intensity and sea level rise create the need for

integrated potable water, storm water, and wastewater infrastructure planning and greater interagency

coordination. Cities play an integral role in advancing sustainability, not only because they are

contributors to climate change, but also because they are increasingly challenged to control costs

associated with energy use. Numerous local governments in the U.S. have enacted energy conservation

and efficiency measures along with GHG emissions reduction plans to address the global dimensions of

energy problems that extend far beyond their borders. The powers of local governments, especially

over land use, make them well suited to playa lead role in sustainability and energy management.

3.1 Rising Cost of Energy

Energy demand growth is projected to continue at about 1% per year through 2035." Electricity prices in

2035 are projected at 9.5 cents per kilowatt hour (2010 dollars) in 2012 projections, compared with 9.3

cents per kilowatt hour in the 2011 projections demonstrating a continued long term increase in energy

costs for the next 25 years which is the reality of the increased cost of energy use. Energy systems emit

GHG and contribute to anthropogenic climate change.'ii

Energy use in homes and businesses is typically a large sector of GHG emissions." In homes, several

factors influence energy use: the physical characteristics of the housing units, the appliances utilized

including heating and cooling equipment, demographic characteristics of the household, the types of

fuels used, and other information that relates to energy use. According to the EiA, commercial buildings

include all buildings in which at least half of the floor space is used for a purpose that is not residential,

industrial, or agricultural; therefore, they include building types that might not traditionally be

conSidered "commercial," such as schools, correctional institutions, and buildings used for religious

worship. This includes retail and wholesale stores, hotels and motels, restaurants, and hospitals.

Excluded from the sector are the goods-producing industries: manufacturing, agriculture, mining,

forestry and fisheries, and construction. Analysis of the structures, activities, and equipment associated

with different types of bUildings is the clearest way to evaluate commercial sector energy use. Because

of the rising costs of energy, community stakeholders as well as governments can benefits from a

reduced bottom line by managing energy use.

3.2 Reducing Greenhouse Gas Emissions

EPA defines "greenhouse effect" as a general warming effect felt on the Earth's surface produced by

GHGs. This process occurs naturally and has kept the Earth's temperature about 60 degrees Fahrenheit

warmer than it would be otherwise. The greenhouse effect is important; without it, the Earth would not

be warm enough for humans to live. Most climate scientists opine that human activity, such as burning

fossil fuels, deforestation and certain changes to land use are causing an increase in GHGs in the Earth's

atmosphere. The increased GHGs lead to warming in general as well as greater variability and lower

predictability which is the basis for the science and popular sentiment recognizing the seriousness of

changing weather patterns in many places around the world.
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3.3 local Governments Preparing for Climate Change

The U.S. in general is struggling with the issue of GHG regulation and climate change preparedness.

Approaches to these issues continue to evolve based on significant policy and regulatory debate amidst

a constantly changing regulatory and planning landscape. While GHGs produced within the City

constitute only a small fraction of national and global quantities, achieving the City's goals requires the

City todemonstrate leadership on these critical issues. The City is on the front lines of climate change

impacts such as sea level rise and increased hurricane intensity. By recognizing the need to

simultaneously mitigate GHGs attributable to energy use and prepare for the gradual, but accelerating,

impacts of climate change, the City is beginning to proactively take action.

local governments throughout the country have begun to demonstrate leadership on climate policy

amidst new federal actions. Local governments can contribute a great deal to U.S. climate change

mitigation by reducing emissions within already well-accepted domains of authority. Coastal and

waterfront communities must be ready to respond to and rebound from hazards created by weather

and climate. The uncertainty about exactly how the climate will change should not stop communities

from acting to protect property and lives.

4.0 The City's Vision and Focus Areas

With fossil fuel use and resulting GHG emissions being the primary drivers of global climate change, the

reasons for launching a sustainability program are clear. But, the City also recognizes the quality of life

and economic benefits of becoming more sustainable which are also contributing factors to the

development of this SCPo To be impiemented, the recommendations should be integrated into the

City's Comprehensive Plan and Code of Ordinances where appropriate.

The City's Comprehensive Plan serves as the "vision" used by the City to manage policies, growth and

development. A primary focus for the City is on the revitalization of existing business centers and

promoting the availability of housing for residents. From the perspective of the Comprehensive Pan,

growth shall be managed to assure that adequate public facilities and services are provided according to

adopted level of service standards, the public's ability to fund infrastructure capacity improvements, and

the ability to minimize adverse impacts that public facilities place on natural resources and hurricane

evacuation times. To achieve quality of life and reflect carrying capacity constraints, the follOWing

growth management activities are recommended for implementation by the City in its existing

Comprehensive Plan:

• Direct Development/Redevelopment to infill of scarified sites

• Promoting workforce housing located close to business centers

• Promote in-fill of platted, scarified lots for new residential units

• Promote redevelopment of substandard housing

• Establish Concurrency Management

• Establish a Program to Retire Development Rights, including a Land Acquisition Program

• Establish a Transfer of Development Rights (TDR) Program

5



City of Marathon Sustainability and Climate Plan 2012

The City recognizes the benefits of initiating a comprehensive approach to sustainabiiity. This Plan is a

"roadmap to sustainability" cutting across all City Departments and Divisions as well as outlining

strategies for the community to become more sustainable too. It is important to note that the SCP has

to operate within an existing legal and policy framework as well as develop new gUidance based on data

collected during the Plan development process. These existing principles in the Comprehensive Plan can

be furthered by the recommendations in this SCPo

4.1 Plan Approach

A sustainability plan can be considered a climate action plan with a broader, more holistic view on

community sustainability issues. Such a plan focuses primarily on reducing GHG emissions, including

emissions resulting from both the local government's operations and from the community as a whole. It

typically includes an analysis of the opportunities to reduce GHG emissions resulting from energy use in

transportation, solid waste disposal, bUildings, lighting, and waste water treatment and water delivery.

Some local governments also include environmental opportunities beyond reducing energy

consumption-such as the development of renewable energy resources, the conservation of natural

resources, forestry (urban and beyond) and green jobs.v The City's approach to this Plan is to combine

these two concepts.

With data, the framework and approach to this Plan, the City has developed specific areas of focus to

implement actions to become a more sustainable community and prepare for the realities of climate

change. Each Focus Area explains the concepts and challenges facing the City and why it is important to

concentrate efforts in the subject area. Specific Initiatives and Actions are then recommended for each

Focus Area.

4.2 The Plan's Goals and Recommendations

Because the City can control its energy use directly, the SCP sets a target to reduce GHG emissions for
only City Faciiities and Operations at this time. That target is a 5% reduction in GHG emissions by 2014,
a 13% reduction in GHG emissions by 2017 and a 20% reduction in GHG emissions by 2025. To achieve
the City's reduction target and other sustainability goals, the SCP includes 24 recommendations within
the six (6) Focus Areas to achieve additional communitywide GHG reductions. The City has set a target
for its own GHG reductions at this point because that is where they have operational control over
energy use and can track progress.

5.0 Greenhouse Gas Inventory Overview

The City prepared a GHG emissions inventory for the municipal operations and the community of

Marathon as a whole. Both inventories were conducted for calendar year lCY) 2010. Information from

the GHG inventories allows the City to develop a measurable and transparent strategy to reduce

emissions, provides baseline data to help monitor the success of future initiatives, and will aid them in

identifying valuable energy saving measures.
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5.1 Methodology

Where possible, the City built their inventories using guidelines in the Local Government Operations
Protocol for the Quontification and Report of Greenhouse Gas Emissions Inventories." The LGO Protocol

was developed by ICLEI - Local Governments for Sustainability in partnership with the California Air

Resources Board, and The Climate Registry ("TCR"). The LGO Protocol is designed to provide a

standardized set of guidelines to assist local governments in quantifying and reporting GHG emissions

associated with government operations. In cases where the LGO protocol did not provide guidance, an

alternate protocol or methodology has been referenced.'

According to the LGO Protocol, an operational boundary determines the direct and indirect emissions

associated with an entity. This assessment allows the entity to determine which operations and sources

cause direct and indirect emissions and to decide which emissions are consequences of its operations and

decision making. The LGO Protocol follows the WRI/WBCSD GHG Protocol'" in categorizing direct and

indirect emissions into "scopes" as follows:

Scope 1: All direct GHG emissions from owned or controlled sources.

Scope 2: Indirect emissions associated with the consumption of purchased or acquired

electricity, steam, heating or cooling.

Scope 3: All other indirect emissions including but not limited to those resulting from the

extraction and production of purchased materials and fuels, transport-related activities in vehicles

not owned or controlled by the reporting entity (e.g., employee commuting and business travel),

outsourced activities and waste disposal.

Additionally, the LGO protocol suggests that local governments should assess emissions from all six (6)

internationally recognized GHGs regulated under the Kyoto Protocol:

• Carbon dioxide (CO,);

• Methane (CH 4 );

• Nitrous oxide (N,O);

• Perfluorocarbons (PFCs);

• Hydrofluorocarbons (HFCs); and

• Sulfur hexafluoride (SF,).

The inventories include emissions of CO,. CH4, and N,O, which constitute the majority of the City's

Municipal operations and Community-wide GHG emissions. HFCs, PFCs and SF, were excluded from the

1 Alternate protocols were used in the development of the City of Marathon's Community·wide inventory. Please see Section
5.3 for a more detailed description of these calculation methodologies and assumptions.
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chemical boundary due to the difficulty of collecting the activity data and their small overall contribution

to the inventories.'

The following sections detail the results of Marathon's Municipal operations and Community-wide

CY2010 inventories, as well as define their ambitious, yet achievable, emissions reduction targets and

goais.

5.2 City Facilities and Operations

The operational boundary for the Municipal Inventory includes Scope 1 and 2 emissions. Marathon's

municipal operations include: office bUildings, a vehicle fleet, recreational facilities, a fire department,

service department, wastewater treatment plants', a police department, and street/emergency lighting.

These emission sources are categorized by scope and listed in Table 5.1. There are no landfills within the

City limits that the City owns or operates. Scope 3 emissions have been excluded from the operational

boundary of the CY 2010 inventories and are not accounted for herein due to the lack of activity and

available data.

Table 5.1- Municipal Direct and Indirect Emission Sources

DIRECT EMISSIONS INDIRECT ENERGY EMISSIONS
(SCOPE 1) (SCOPE 2)

• Mobile Combustion - On-road and

off-road vehicles using gasoline and

diesel.
• Electricity Consumption - at

• Stationary Sources - diesel
government offices and

generators; CH4 emissions from the
recreational facilities and for

wastewater treatment plants.
street and traffic lighting.

• Process Emissions - from nitrification/

denitrification processes at the

wastewater treatment plants.

5.2.1 City Energy & Fuel Use

In CY2010, the City collected fuel and energy consumption data for all direct and indirect GHG emission

sources as part of the baseline GHG emissions inventory development process. Electricity data was

provided by Florida Keys Electric Cooperative Association, Inc. ("FKEC") in Microsoft-Excel format and

fuel usage for stationary and mobile combustion sources was based on invoiced purchases.

2 HFCs are primarily emitted by refrigeration and air conditioning (AC) systems, PFC emissions are most commonly associated
with semiconductor manufacturing and in some fireMsuppression systems; and SF6 is primarily found in large electrical
equipment, such as transformers.

3 Only three plants were operational in 2010.
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The wastewater treatment facilities were the largest energy use in 2010, accounting for appropriately

39% of the total consumption. The City's on-road diesel vehicle fleet consumed the largest quantity of

fuel in 2010. A summary of the City's 2010 energy and fuel consumption is provided in Table 5.2.

Table 5.2 - Municipal Operations - Energy & Fuel Consumption

Purchased Electricity- Wastewater Treatment Facilities

Purchased Electricity- Street, Traffic, and Outdoor
Lighting

Purchased Electricity- Fire Department

Purchased Electricity- City Hall

Purchased Electricity- Recreational Areas

Purchased Electricity- All Other Buildings

On-Road Vehicle Fleet (Diesel)

On-Road Vehicle Fleet (Gasoline)

Stationary Combustion (Diesel)

Off-Road Vehicle Fleet (Diesel)

5.2.2 City GHG Emissions

927.9 MWh

449.7 MWh

290.4 MWh

155.1 MWh

23.9 MWh

535.7 MWh

13,510 gallons

6,687 gallons

1,080 gallons

291 gallons

In CY 2010, the City's municipal operations (Scope 1 and Scope 2) resulted in approximately 1,574 metric

tons (MT) of C02e. Purchased electricity and mobile emissions were the largest source of municipal

operations emissions, accounting for 84% and 13% of the total Scope 1 and 2, respectively. The

wastewater treatment plants' Scope 1 emissions, which represent 2% of total emissions, are the result of

N20 emissions due to nitrification/denitrification during the wastewater treatment process. Table 5.3

presents the GHG emissions data for each source category. Figure 5.1 illustrating the total municipal

operations emissions by emissions category.
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Table 5.3 - CY 2010 Municipal Operations GHG Emissions Summary

Figure 5.1- CY 2010 MUniCipal Operations Scope 1 and Scope 2 GHG EmiSSions

Emissions (metric tons)

Quantity Units CO2 CH4 N20 C02e

Scope 1

Mobile Emissions

Gasoline-On-Road 6,687 gallons 58.71 0.004 0.004 60.06

Diesel-On-Road 13,510 gallons 137.94 0.009 0.010 141.10

Diesel-Off-Road 291 gallons 2.97 0.0002 0.0002 3.04

Total Mobile Emissions 199.62 0.012 0.014 204.20

Stationary Emissions

Diesel 1,080 gallons 11.02 0.0016 0.0001 11.09

Total Stationary Emissions 11.02 0.0016 0.0001 11.09

Process Emissions

WWTP - Nitrification/ - - - - 0.11 33.98
Denitrification

TOTAL SCOPE 1 EMISSIONS 210.6S 0.01 0.12 249.26

Scope 2

Purchased Electricity 2,382.72 MWh 1,318.67 0.04 0.02 1,324.72

TOTAL SCOPE 1 & 2 EMISSIONS 1529.32 0.06 0.14 1,573.98

..
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5.2.3 City Metrics, Goals & Targets

Scope 1 - Mobile
Emissions

13%

Scope 1 - Stationary
Emissions

1%

The State of Florida has a non-binding Executive Order 07-126, which is not included in the Florida

Statutes. The Executive Order was signed in 2007 as a goal for the State of Florida to reduce its GHG

emissions. The targets in that Executive Order would not be appropriate as a basis for the City's GHG

reduction targets due to the City's size, the amount of facilities and operations it controls, the lack of

control over the primary transportation system features and the various infrastructure upgrades the City

has had to make to meet legally mandated water quality requirements. The recommended target for

the City's GHG reductions is equivalent to meeting half of those targets in Executive Order 07-126. This

constitutes an aggressive, yet achievable target for the City and one that is more reflective of the City's

own operating environment. In order to reach the 2025 goal, two (2) interim targets have been

established to allow for course correction if it is needed.

~ 5% reduction of greenhouse gas emissions below 2010 levels by 2014;

~ 13% reduction of greenhouse gas emissions below 2010 levels by 2017; and

~ 20% reduction of greenhouse gas emissions below 2010 levels by 2025

Specific goals have not been set for a desired energy mix, renewable energy usage, or reduction in fossil

fuel usage for the City because the City has no control over these decisions. A GHG reduction goal has

been set for all GHG emissions, including wastewater process and fugitive emissions, as well as those

from the combustion of fossil fuels. Given that the City's five (5) new wastewater plants have been

designed with numerous energy efficiency measures and operational protocols, and that 39% of the

City's electricity consumption is in these facilities, it is unlikely that the City can achieve significant
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energy reductions from wastewater operations. The City's greatest potential for GHG reductions is likely

in its fleet and any additional energy conservation measures that can be implemented in buildings and

facilities.

Metrics, targets, and goals for the City are summarized in Table 5.4. Emission totals at each milestone

were calculated using a straight percentage reduction from the 2010 emissions total. The State of

Florida Executive Order 07-126 requires a percentage-based reduction in GHG emissions (not per

capita), so population growth was not factored into these calculations.

Table 5.4 - Greenhouse Gas Reduction Metrics, Targets, and Goals

Purchased MWh; MTCO,e
2.382.72 MWh 2.263.58 MWh 2.072.97 MWh 1.787.Q4 MWh

Electricityl emissions 1.324.72 MT 1,258.48 MT 1,152.5IMT
993.54 MT CO,e

CO,e CO,e CO,e

Stationary
Galions of diesel; MT 1,080 galions 1,026 galions 939.6 gallons 810 galions

Combustion of
Diesel

CO,e I 1.09 MT CO,e 10.53 MT CO,e 9.65 MT CO,e 8.32 MTCO,e

Mobile
Gallons of gasoline; 6,687 galions 6,352.65 galions 5,817.69 gallons 5,015.25 gallons

Combustion of
Gasoline

MT C02e emissions 60.06 MT CO,e 57.06 MT CO,e 52.25 MT CO,e 45.045 MT CO,e

Mobile
Galions of diesel; MT 13,80 I galions 13,110.95 galions 12,006.87 galions 10,350.75 gallons

Combustion of
C02e emissions

Diesel 144.14 MT CO,e 136.93 MT CO,e 125.4 MT CO,e 10B.11 MT CO,e

Process N20
Emissions from

MTCO,e 34 MT CO,e 32.3 MTCO,e 29.58 MT CO,e 25.5 MTCO,e
Wastewater
Treatment

The results of the analysis in Table S.4 are illustrated in Figure 5.2. Since the City population is

constrained by limited land availability and limited annual permit allocations and the City has just

undertaken significant infrastructure upgrades over the last 10 years, municipal operations are not

projected to grow significantly in the future. The emission forecast assumes that the municipal

operations GHG emissions will remain steady state through 2025, where the baseline equals the

forecast. As previously mentioned, emissions reductions were calculated using a straight percentage

reduction from the 2010 emissions total.

12



City of Marathon Sustainability and Climate Plan i 2012
i=>='~~~=='= .""=-===-__==~~"--==»,==~,,:,,,,,"-==~~~==~~=.w~~==

Figure 5.2- Projected Municipal Operations GHG Emissions
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The operational boundary for the Community-wide Inventory includes emissions from sources under the

operational control of Marathon's residents and commercial, industrial, civic and other non-governmental

entities. The Florida Keys Marathon Airport was not included in the community-wide or municipal

operations inventories because it is owned and operated by Monroe County. The Community-wide

Inventory includes: Scope 1 emissions from mobile and stationary combustion sources, Scope 2 emissions

from purchased electricity and limited Scope 3 emissions from pass-through vehicle traffic, as provided in

Table 5.5.

Although the GHG emissions from municipal operations are also considered part of the total for the

community (approximately 1%), they have been segregated for ease of management. The total

Community-wide GHG emissions footprint is the sum of emissions as presented in this section and those

from municipal operations presented in Section S.2.

Currently, there is no universally accepted protocol for developing a GHG inventory for an entire

community. Although ICLEI is developing a Community GHG Emissions Inventory Protocol, it has not been

finalized (as of the date of this report) and the accounting methods for such a protocol are still a topic of

vigorous debate. This is partly due to the difficulty in setting boundaries where jurisdiction is divided

among residents, businesses, non-governmental organizations, the municipality, County and, in some

cases, federal and state governments for roadways and installations under their ownership/control.

Further, the issue of cross-boundary emissions from mobile sources coming in and going out of the
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community makes accounting for them problematic and continues to be addressed differently in

community inventories across the country. In the absence of a single protocol where the design of the

community-wide inventory has been agreed upon, an approach has been developed for Marathon'

Community-wide Inventory based on a combination of traditional GHG accounting elements of best

practice in the literature and some recommendations provided in gUidance such as the BAAQMD's GHG

Quantification Guide (BAAQMD, 2010).

Table 5.5- Community-wide Direct and Indirect Emission Sources

DIRECT EMISSIONS INDIRECHNERGY EMISSIONS OTHER INDIRECHMISSIONS

(SCOPE 1) (SCOPE 2) (SCOPE 3)

• Mobile Combustion - • Electricity • Mobile Combustion - On-

On-road vehicles using Consumption - road vehicles using

gasoline or diesel for Residential, gasoline or diesel; fuel

vehicles. commercial consumption based on all

• Mobile Combustion - heating/cooling, vehicle miles traveled in

Off-road marine vessels lighting, business Marathon.

using gasoline or diesel. operations.

• Stationary Combustion

- propane combustion.

The Scope 3 category includes emissions associated with all vehicle miles traveled in Marathon including

pass-through traffic, excluding emissions from marine vessels. Based on the data available for Scope 3, it is

not feasible to separate out the total emissions from "community-owned/controlled" vehicles that are

owned by non-community members driving through Marathon. Therefore, the Scope 3 emissions are not

a truly accurate reflection of "pass-through" only. This category includes pass-through emissions plus all

in-community travel by vehicles owned by community residents, businesses and the City. This should be

considered when making decisions regarding the steps that can be taken to reduce the transportation

related category of emissions.

5.3.1 Communitywide Energy Use

The CY2010 Community-wide Inventory required the collection of activity data in three emissions

categories: direct mobile combustion emissions, direct stationary combustion emissions and indirect

emissions from purchased electricity. Community-wide residential, commercial, and industrial

electricity consumption data was provided by FKEC. No other direct data was available. Therefore,

proxy" data was used for the other emissions sources that were included in the Community-wide

Inventory. A summary of the Marathon's Community-wide energy and estimated fuel consumption for

2010 is provided in Table 5.6.

4 A figure that can be used to represent the value of something in a calculation.
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Table 5.6 - Community-wide Energy Consumption

Purchased
Commercial

Purchased
Residential

Electricity-
79,997 MWh

Electricity-
75,044 MWh

On-Road Vehicle Fleet (Gasoline)

Off-Road Mobile- Marine
(Gasoline)

On-Road Vehicle Fleet (Diesel)

Off-Road Mobile- Marine
(Diesel)
Stationary Combustion
(Propane)

5.3.2 Communitywide GHG Emissions

3,546,177 gallons

3,033,875 gallons

1,467,533 gallons

1,074,232 gallons

123,163 gallons

Marathon's estimated Community-wide Scope 1 and Scope 2 emissions total 172,283.13 metric tons (MT)

CO,e. Mobile emissions accounted for 49.6% of the community-wide Scope 1 and Scope 2 total.

Purchased electricity accounted for SO% of the total emissions for the community, with stationary

combustion of propane comprising the remaining 0.4% of emissions. Commercial usage of purchased

electricity accounted for 52% of the total Scope 2 indirect emissions or 44,476 MT CO,e, with the

remaining 48% or 41,722 MT CO,e, resulting from residential electricity usage.

Scope 1 emissions from on-road travel by vehicles in CY 2010 are estimated at 176 MT CO,e, accounting

for S5% of the community-wide total Scope 1 GHG emissions. Gasoline combustion by marine vessel

accounted for 44% of the Scope 1 emissions. Table 5.7 provides a summary of the total community-wide

sources of GHG emissions. Figure 5.3 compares the Scope 1 and Scope 2 emissions.

Scope 3 on-road vehicle emissions totaled 60,517.09 MT CO,e, which was approximately 28% higher than

the Scope lon-road vehicle emissions. The difference between these two values does not equal the

emissions associated with just pass-through traffic because the Scope 3 emissions include in-community

travel by Marathon vehicle. However, this number suggests that pass-through traffic is significant.

The following emissions sources were assumed to be de minimis' (small) and were excluded from the

scope of the Community-wide Inventory: fugitive emissions from refrigeration and air conditioning,

emissions from fossil fuel use in landscaping equipment, grills, motorcycles, ATVs, private planes and

5 Most GHG registries and reporting programs allow a small (de minimis) portion of an entity's emissions (such as 3 or 5
percent) to be excluded from an emissions inventory or estimated using simplified estimation methods.
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other sources owned by Marathon businesses and residents and that do not (when aggregated)

represent a significant portion of the Community-wide emissions.

Table 5.7- Community-Wide GHG Emissions Summary

Emissions (metric tons)

Scope 1

Mobile Emissions

Gasoline· On-Road Vehicles

Diesel ~ On-Road Vehicles

Gasoline ~ Off-Road Marine

Diesel- Off-Road Marine

Total Mobile Emissions

Stationary Emissions

Propane

TOTAL SCOPE 1 EMISSIONS

Scope 2

Purchased Electricity - Commercial

Purchased Electricity - Residential

TOTAL SCOPE 2 EMISSIONS

TOTAL SCOPE 1 & 2 EMISSIONS

Scope 3

Mobile Emissions

Gasoline - On-Road Vehicles

Diesel - On-Road Vehicles

Totol Mobile Emissions

Quantity

3,546,177

1,467,533

3,033,875

1,074,232

123,163

79,997

75,044

4,926,139

1,S58,265

Units

gallons

gallons

gallons

gallons

gallons

MWh

MWh

gallons

gallons

16

co,

31,135.43

14,983.52

26,637.43

10,967.91

83,724.29

688.83

84,413.12

41,531.62

44,273.19

85,804.81

170,217.93

43,251.50

1S,909.89

59,161.39

CH.

1.94

0.93

1.66

0.68

5.22

0.12

5.34

1.40

1.49

2.90

8.24

2.69

0.99

3.69

N,O

2.17

1.04

1.86

0.76

5.84

0.01

5.84

0.52

O.5S

1.07

6.91

3.01

1.11

4.12

31,848.91

15,326.87

27,247.83

10,967.91

85,391.52

693.51

86,085.03

44,476.12

41,721.98

86,198.10

172,283.13

44,242.62

16,274.47

60,517.09
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Figure 5.3- Community-wide Scope 1 and Scope 2 GHG Emissions

Scope 1 - Stationary
(Propane)

0.4%

S.3.3 Communitywide Metrics Goals & Targets

While Census data may have indicated a population decline over the previous decade, to conservatively

estimate emissions, the forecast assumed a modest population increase' beginning in 2011 consistent

with the growth projected in City's Comprehensive Plan (2005). It was assumed that a constant number

of people would move into the City each year' based on projected population for 2020 provided in the

City's Comprehensive Plan. In this SCP, the City has not defined a target for community-wide emissions

at this time because these emissions are not within the City's direct control. As more collaboration

between FKEC and the City occurs with new data from the SCP, the City can revisit setting a

communitywide target in the future. Even though a specific reduction target has not been developed,

the SCP includes numerous recommendations to reduce energy use from the community as a whole.

6 4.1% between 2010 and 2020.

7 Adding the same number of people each year increases the population but results in a slight decline in percent population
growth year-ever-year.
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Figure 5.4 - Projected Community-Wide GHG Emissions
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6.0 Climate Change Impacts and Response

Shoreline features of the Atlantic coastline include small tidal creeks, harbors, and embayments.

Numerous large channels provide connections between the oceanic and the shallow nearshore waters

in the Lower Keys. Shallow water less than 20 feet in depth extends approximately two miles offshore in

the Upper Keys, including Marathon.

The body of planning and science related to the impacts from climate change in the Keys is increasingly

recognizing the inter-connected nature of the Keys ecosystem from terrestrial to coral reef resources_

The low elevation of the Keys highlights the potential for impacts from climate change. The main hazard

is from sea-level rise, expected to threaten at least 38% of the current land area by 2100 based on

certain planning scenarios.'w Storm surges from hurricanes and coastal erosion aggravate that threat.

Decisions on the location and assumptions for critical infrastructure must include assumptions to

account for these impacts. Based on the geography and topography in the Keys, it is clear the City has a

vested stake in proactive planning and decision-making in preparing for climate change.

6.1 The Projected Impacts- The Keys and Marathon

Climate change will have an ever-increasing impact on the City and community in the future. The

following are some of the implications to conSider:

• Impacts on Habitat. (Plant and animal species will be impacted by ecological disturbances

related to climate change -e.g. flooding, storms with some habitats changing more rapidly,

slowly or just disappearing entirely).
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• Water Supply Impacts. (While the precise amount of sea level rise, or speed with which it rises,

may not be known, sea levei rise will reduce the amount of fresh water, both from surface and

groundwater, available for potable water use).·

• Stormwater Management. (The effectiveness of drainage and stormwater structures to direct

and capture stormwater flow will diminish over a gradual progression, reducing the difference

between water levels on either side of a flood control structure or increasing the water table

closer to the surface).

• Water Quality Impacts. (More intense storms will result in increased stormwater and non-point

runoff which in turn could increase algae growth, result in higher levels of water quality

indicators such as fecal coliform bacteria and turbidity, pH changes and overall higher water

temperatures).

• Additional Infrastructure Considerations. (Future impacts to hospitals, schools, libraries,

transportation facilities, multi-modal stations and, commercial and residential centers).

The City is already an area of special flood hazard identified by the Federal Emergency Management

Agency in the Flood Insurance Study (FIS) for the City of Marathon, dated February 18, ZOOS. Planning

for adaptation and resilience will initially add a further dimension of compleXity into already complex

development decisions and City infrastructure projects. Introducing resilience as a new performance

requirement into the conventional process of upgrading specific facilities and service systems involves

the addition of measures that have not historically been considered such as the following:

• Ambient Temperature Increase. Since 1970, the annual average temperature has risen about

ZOF (1.1 0c), with the greatest seasonal increase occurring during the winter months. The

number of days per year having temperatures of 90°F (3Z°C) or higher will increase and

eventually approach 180 (or half the year). resulting in heat stress for people, plants and

animals" More recently, NOAA has stated that March ZOlZ is the warmest on record.'

• Sea Level Rise. The threat of sea-level rise will impact the Florida Keys. The average elevation of

the larger islands range from four to seven feet or l.Z to Z.l meters (Monroe County ZOOS). An

analysis by The Nature Conservancy shows that even according to the most optimistic IPCC

scenario, which predicts an average sea-level rise of 18 cm by the end of the century, 38% of the

total Keys area will risk inundation.'; This increases to 75% of the total Keys area according to

the most pessimistic IPCC scenario, which predicts an average sea-level rise of 59 cm.''; The sea

level rise projections the City is relying upon are reflected in Figure 5.5.

• Hurricane Intensity. There is scientific debate';;; as to whether or not there will be more

hurricanes, and/or more intense hurricanes, but there is scientific evidence shOWing that the

destructive potential of Atlantic hurricanes has increased since 1970, in correlation with an

8 While the City does not receive water from direct groundwater withdrawals, ultimately portions of the City's
water supply are served by groundwater resources through the FKAA Consumptive Use Permit. Additionally, while
the resources are located in Miami-Dade County, the impacts to those water resources will have regional impacts
for those that depend upon them.
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increase in sea surface temperatures.';' Hurricane effects are of particular interest in the Florida

Keys, due to the high frequency of tropical storms and the low elevations (1-3 m).

• Disease Vectors. Extreme temperatures can lead directly to loss of life, while climate-related

disturbances in ecological systems, such as changes in the range of infective parasites, can

impact the amount of infectious diseases. In addition, warm temperatures can increase air and

water pollution, which in turn threaten human health." Climate change impacts may increase

the risk of some infectious diseases, particularly those diseases that appear in warm areas and

are spread by mosquitoes and other insects including malaria, dengue fever, yellow fever, and

encephalitis.

• Other Impacts. The shallow tropical waters in which most corals are found are warming. Heat

stress causes corals to expel the symbiotic algae that provide their primary source of nutrition,

leaving only remnant portions of the corals behind (coral bleaching). Corai bleaching, which has

increased in recent decades, becomes worse as high temperatures last longer and longer.

Corals are also being affected by ocean acidification, which is caused by the increase in CO,. This

affects the ability of marine organisms to build their shells and skeletons. Ocean acidification is

likely to slow, or even stop, the growth of coral over this century which will impact the entire

ocean food chain."; Climate change will also increase damaging pest infestations, as pests move

to and thrive in new or changing habitats and temperatures. Likely species include bark beetles,

grasshoppers, fungi, and the aforementioned diseases transmitted by bacteria, parasites, and

viruses.
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• Estimated Property and Overall Economic Loss. Under the most optimistic IPPC scenario - a

rise of 18 cm over the next 100 years - $11 billion in property value and 58,800 acres are at risk

of inundation in the Florida Keys. Under the highest Rahmstorf estimate, -a 140 cm rise by 2100

- approximately $35 billion in property value and 142,000 acres are at risk in the same area. For

the Middle Keys, this translates into anywhere from 4,430 to 17,500 acres at risk ($753,000,000

to $6,400,000,000 in property values).""

Climate change is altering the industry's global business landscape and the risk models on which

it crucially depends. According to Swiss Re, the average weather-related insurance industry loss

in the U.S. was about $3 billion a year in the 1980s compared to approximately $20 billion

annually by the end of the past decade. As the National Association of Insurance Commissioners

(NAIe) itself has noted, this fast-emerging threat will have broad impacts across the industry,

clouding its ability to price physical perils, creating potentially vast new liabilities and

threatening the performance of its huge investment portfolios.";;;

Where homeowner's insurance and flood insurance premiums are already challenging, it is

important to note that many large private insurers are incorporating climate change into their

annual risk management practices, and some are addressing it strategically by assessing its

potential long-term industry-wide impacts.';' This could have an additional impact on the cost of

insurance in the City.

6.2 Timeframes of Impacts

While there are a multitude of climate change scenario models, for the purposes of consistency, the sea

level rise assumptions underlying the work of the Southeast Regional Climate Compact will serve as the

basis for the City's planning purposes. In summary, the projections of sea level rise and timeframes for

those projections are contained within Figure 6.0.

6.3 Overview of Responses to the Challenges

Across the nation, individuals, businesses, and federal, state, and local governments are already

consciously making decisions to respond to climate change. Individuals are choosing whether to make

their homes and transportation more energy efficient by supporting new related policies. Private

companies are reducing their carbon footprints, and some are planning for climate impacts.

Humanitarian and environmental non-governmental organizations (NGO's) are deciding how to guide

their members and respond to climate change. Resource managers are deciding how to manage water,

forests, and coastal ecosystems to reduce the risks of climate change. Cities and states are starting to

limit emissions and develop adaptation plans despite the fact that federal, state or local law may not

require it. Today, more than 50% of Americans live in a jurisdiction that has enacted some sort of GHG

reduction goal. Responses to climate change can generally be categorized as follows:
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o "No Regrets" options that are assessed to be worthwhile now (in that they would yield

immediate net economic, environmental and/or social benefits) and continue to be beneficial

irrespective of the nature of future climate.

o Policies where the cost implications are relatively small while the benefits under future climate

change may be potentially large, although uncertain. In these "low Regrets" options the regret

associated with the cost of such policies is low or limited (for example policies about building

design that promote adaptation to future climate variability or policies encouraging an increase

in the margins of safety such as additional allowance in the design of coastal flood defenses).

o No Regrets and Low Regrets decisions are instances where the uncertainty associated with

climate change impacts should not greatly constrain policy making. These types of policy

decisions are a goal of the SCPo

o Decision makers need to be particularly aware of policies that could constrain or reduce the

effectiveness of future options for adaptation, for example allowing housing developments in

areas vulnerable to flooding which prevent flood management options in the future. This is an

example of a decision that has a "high level of regret" for later decision makers."

Proactive policy planning for climate change adaptation improves the overall preparedness by

integrating adaptation considerations into the decision making process overall. Most of these decisions

are not necessarily "new" requiring new budget commitments, but may just require a philosophical shift

in how to plan for growth, development and capital improvements (infrastructure).

6.3.1 Mitigation

The IPCC defines mitigation as: "An anthropogenic intervention to reduce the sources or enhance the

sinks of greenhouse gases.''''; At best, mitigation of anthropogenic sources of GHGs can attempt to

minimize long-term climate change impacts, but cannot halt or avoid all impacts. Therefore, adapting to

the adverse impacts of climate change is a reality, and in some instances the need is immediate.

"Mitigation" of GHG emissions will affect the magnitude of the climate change impacts to which

"adaption" will need to occur. Mitigation of GHG emissions and adaptation to climate change are

inextricably linked, and both are required to reduce the impacts that have been occurring or will occur in

the future.

6.3.2 Adaptation

The IPCC defines climate change adaptation as "an adjustment in ecological, social, or economic systems

in response to actual or expected climatic stimuli and their effects or impacts."";; Adaptive measures

are needed because adverse consequences are expected to occur globally. The current knowledge of

climate change associated impacts, has led the global community to the conclusion that "adaptation will

be necessary to address impacts from the warming which are already unavoidable due to past

emissions.1!
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6.3.3 Vulnerability

"Vulnerability" to climate change refers to the exposure, sensitivity, and adaptive capacity of systems to

climate change."'" Vulnerability is a central concept for climate change adaptation policy and planning,

and can be seen as the connecting thread that links all the adaptation concepts. Climate change

vulnerability can be defined as "the degree to which a system is susceptible to, or unable to cope with,

adverse effects of climate change, including climate variability and extremes. Vulnerability is a function

of the character, magnitude, and rate of climate variation to which a system is exposed, its sensitivity,

and adaptive capacity." Vulnerability is mUlti-disciplinary in nature, because social, economic, and

environmental systems can all be vulnerable to climate change.""

6.3.4 Resiliency

Resilience to climate change is the capability to anticipate, prepare for, respond to, and recover from

significant multi-hazard threats with minimal damage to social well-being, the economy and the

environment .'" It is this final response of "resilience" that the City seeks to achieve.

6.4 GHG Framework at the Federal level

The Federal government administers a wide variety of programs and initiatives to reduce U.s. GHG

emissions. These programs focus on energy efficiency, renewable energy, methane and other non-(non

CO, gases, agricultural practices and implementation of technologies to achieve GHG reductions. The

U.S. Global Change Research Program ("USGCRP") coordinates and integrates federal research on

changes in the global environment and their implications for society.""

In 2007, the U.s. Supreme Court ruled that EPA must regulate CO, and other GHGs as pollutants under

the Clean Air Act.''''' This has led to series of regulations and reporting requirements for GHG emissions

so the landscape is evolving on GHG management and regulation. In the years after Mass v. EPA,

several federal level climate or energy bills addressing various sustainability, energy, GHG management

and climate principles have been offered but no significant laws or regulations have passed mandating

specific GHG reduction levels. The amount of litigation related to GHG management and climate change

has risen exponentially ranging from cases involving liability related to the impacts from climate change,

poor regulatory or permitting decisions in the face of GHG emissions and climate change, to loss of

habitat, insurance company exposure and Endangered Species Act claims. These types of claims have

even been the basis for challenging land use decisions at the local level.

Federal Executive Order (E.O.) 13514, Federal leadership in Environmental, Energy, and Economic

Performance, establishes an Integrated strategy for sustainability within the Federal Government. In an

October 2010 Progress Report to the President, the Climate Change Adaptation Task Force

recommended that Federal agencies develop and implement coordinated climate adaptation plans. The

goal of integration of climate change adaptation planning into the operations, policies, and programs of

the Federal Government is to ensure that resources are invested wisely and that Federal services and

operations remain effective in current and future climate conditions.
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6.5 GHG Framework at the State level

In 2006, the Florida Legislature passed the Florida Energy Act (within Chapter 377, F.S.) which, among

other things, created the Florida Energy Commission ("FEC"), and provided for renewable energy grants

and a solar rebate program. In 2007, Governor Charlie Crist signed a series of executive orders aimed at

reducing greenhouse gas emissions and establishing an Action Team on Energy and Climate Change.

Other legislation was passed in 2007 directing the Florida Building Commission to create a model green

building ordinance and in 2008, legislation was passed directing local governments to include GHG

reduction strategies into their Comprehensive Plans. Legislation was also passed in 2008 that requires

newly constructed government buildings to meet the rating requirements of the U.S. Green Building

Council's Leadership in Energy & Environmental Design ("LEED") or the Florida Green Building Coalition,

or another comparable third party "green" building rating system. This provision was later amended to

include the International Green Construction Code. In 2008, legislation was passed that mandates the

Florida Building Code be significantly increased in its energy efficiency requirements. Finally, in 2010,

legislation was passed that provides authority to local governments to create energy financing and

retrofitting programs and that revises the state's recycling targets to make them more aggressive.

In the 2007-2009 timeframe, the Florida Energy and Climate Change Action Plan was developed

(pursuant to Executive Order 07-128). Phase I of the Report includes 35 findings and 30

recommendations. Among the categories covered are power generation, transportation and

government recommendations to lower and diversity energy use and diversity energy sources as well as

take steps to start planning for climate change impacts. It called for "organizing the state government

for Florida's energy future." Phase2 of the report detailed 50 separate policy recommendations to

reduce GHG emissions and provide a framework for climate change adaptation strategies over the

coming years and decades. Finally, in 2008 an important amendment to the Florida Forever legislation

made properties subject to sea level rise eligible for state land acquisition funding. Section 259.105

(17)(d), F.S.

In recent 2011 revisions to Florida's Community Planning Act, Chapter 163, F.S. local governments are

permitted to establish "adaptation action areas" in their comprehensive plans where the community

"identifies one or more areas that experience coastal flooding due to extreme high tides and storm

surge, and that are vulnerable to the related impacts of rising sea levels for the purpose of prioritizing

funding for infrastructure needs and adaptation planning." Specifically, the law states:

"At the option of the local government, develop an adaptation action area designation

for those low-lying coastal zones that are experiencing coastal flooding due to extreme

high tides and storm surge and are vulnerable to the impacts of rising sea level. Local

governments that adopt an adaptation action area may consider policies within the

coastal management element to improve resilience to coastal flooding resulting from

high-tide events, storm surge, flash floods, stormwater runoff, and related impacts of

sea level rise. Criteria for the adaptation action area may include, but need not be

limited to, areas for which the land elevations are below, at, or near mean higher high
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water, which have an hydrologic connection to coastal waters, or which are designated

as evacuation zones for storm surge."

Other local governments across the country and Florida are addressing these issues through various

efforts and in their requisite Comprehensive Plans. ,,,;;; For instance, Smart Charlotte 2050, the County's

new Comprehensive Plan, (adopted in 2010) addresses climate change and sea level rise in the data and

analysis generally. The Plan states that the County would, "Consider climate change in County decisions

particularly along the coast". Sarasota County also includes a discussion of sea level rise and climate

change in the data and analysis of its Comprehensive Plan. Several cities, including Punta Gorda and Ft.

Myers Beach also address these issues in their Comprehensive Plans, as previously stated, even though

there is no state law requiring it.

6.6 Southeast Regional Climate Compact and Regional Climate Action Plan

The Southeast Florida Regional Climate Change Compact (the "Compact") is a joint commitment

between Monroe, Miami-Dade, Broward and Palm Beach Counties to partner and work together toward

mitigating the causes and adapting to the consequences of climate change. It was formalized in 2009

following the first Southeast Florida Climate Leadership Summit when elected officials from all

participating counties came together to discuss challenges and strategies for responding to the impacts

of climate change. The Compact outlines a collaborative effort to participate as a Regional Climate Team

working toward the development of a Southeast Florida Regional Climate Change Action Plan.

Specifically, the Compact includes commitments on the part of the participating counties relating to

joint policy positions, legislative positions and collaborative planning.

There are also several work groups and sub-groups compiling information to complete work products

including a Greenhouse Gas Work Group, a Vulnerability Work Group, and a Sea Level Rise Work Group.

Finally, the Regional Climate Change Action Plan is currently being developed with a strategy of focusing

on priority planning areas, narrowing that focus through vulnerability and risk analysis and integrating it

with the concepts of mitigation and adaptation. The priority Areas of the Plan include: Land and

Natural Systems, Transportation and the Built Environment. A Draft document was completed in

December 2011. Reasons for coordination between this planning effort and the Compact's work

include:

• Use of consistent data for timeframes and impacts from sea level rise.

• Assuring a coordinated approach towards common strategies for reducing GHG emissions and

preparing for climate change impacts to the extent practicable when appropriate.

• Recognizing that various policies and initiatives can only be implemented within certain levels of

government due to municipal and county home rule powers and respective agency roles.

The City will provide its data and SCP for integration into the Compacts' documents and planning efforts

as applicable. The City will also coordinate with the County by providing its data and the SCPo By

providing data and the SCP the goal is to enhance outreach and engagement with these entities and the

various municipalities within their jurisdiction.
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7.0 Focus Area in the Sustainability and Climate Plan

• The substantive areas the SCP covers are:City Facilities, Infrastructure and Operations

• Energy Use

• Buildings and Homes

• Land Use and Transportation

• Waste Reduction

• Landscape, Habitat and Marine/Coastal Resources

A discussion of each Focus Area follows with an overview of challenges and opportunities as well as

recommendations for meeting GHG reduction goals (if applicable) or more generalized sustainability

driven goals.

7.1.1 City Facilities, Infrastructure and Operations

Even though the City's GHG emissions are approximately 1% of the community-wide total, the approach

to the SCP is to first focus on government operations and policies for a twofold purpose. First, the City

recognizes the need to establish an achievable goal to reduce emissions within its control. Second, the

City can lead by example and demonstrate to the community that specific targeted actions to reduce

emissions can have quantifiable and cost-saving results. To draft this SCP, the City identified the

Initiatives and Actions most likely to foster the long-term changes necessary to achieve its goals. Key

criteria in developing the actions were the magnitude of emissions reductions (if that linkage could be

made with a particular strategy or recommendation), the scale of economic and community benefits

from achieving the goals and the feasibility of the actions along with the ability of the City to facilitate

their implementation.

To meet the City's established targets, it is apparent that reductions in energy usage will be reqUired in:

1) bUildings 2) infrastructure, and 3) fleet.

7.1.2 City Buildings

The City has 14 buildings and additional small facilities such as restrooms serving those buildings and 31

vehicles of varying types. In January 2012, the City finalized a Performance Based Retrofit Analysis to

identify retrofit opportunities using the following determining factors; location, maintainability and

flexibility of new equipment, indoor air quality, energy efficiency, cost effectiveness, constructability,

and any proposed future modifications. The Analysis documented existing conditions, baseline

measures and energy conservation measures that would result in a significant energy usage reduction

and/or identify energy related capital projects improving the facility's condition and operation while

reducing energy consumption. The Analysis included the following facilities:

• City Hall- 2 manufactured buildings that were assembled in 2006 and 2008. Each building has its

own electric meter.

• Fire Station 14-16,782 square foot two story facility constructed in 2007.
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• City Marina-2 one-story buildings consisting of

approximately 12,576 square feet in total. The

original structure was constructed in 1963 and the

newer bathhouse was constructed in 2010.

• Community Park Phase 1 and 2- Multiple small

buildings and recreational fields. The buildings

combined are approximately 1,900 square feet. .

• Teen Center leased by the City- Approximately 2,077

square feet and originally constructed in 1965.

• Jesse Hobbs Park- Lighted basketball court and sandy

playground.

• Sombrero Beach Park- Park and beach.

• Sombrero Beach Bike Path- Lighting along Sombrero

Beach Road.

After the Analysis was completed, the City undertook the

following energy conservation measures:

Completing the

remaining projects

identified in the

Performance Based

Retrofit Analysis would

result in approximately

another 1% of GHG

emissions reductions

thus achieving the first

5% reduction target by

2014.

• Community Park: Retrofit 72 high intensity discharge

("HID") pole top lights with induction retrofit kits.

Retrofit 2 HID sign lights with induction kits.

• Sombrero Beach Bike Path Lighting: Retrofit 133 HID decorative post tops with new light

emitting diode ("LED") technology.

• Jesse Hobbs: Replace 4 HID basketball flood lights with new induction flood lights. Install new

timer switch.

• Sombrero Beach Turtle Lights: Replace 9 HID shoebox fixtures with new amber colored LED

technology.

• City Marina:

o Replace (7) exterior barn lights with induction wallpack at Marina

o Replace (1) flagpole light with induction flood at Marina

o Replace (10) dock lights with new fluorescent vapor tight light fixtures at Marina

o Replace (31) interior lights at Marina with new flourescent wraps and strips

• Miscellaneous Work

o Install 200amp Disconnect at Ampitheater in Community Park to shut off transformer.

o Install (2) new exhaust fans at Sombrero Restrooms to be controlled by occupancy

sensors.

o Install (8) timer switches at Sombrero Restrooms to replace broken occupancy sensors
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City Infrastructure7.1.3

After undertaking these projects, based on the GHG

assumptions in Section 5.0 and the baseline established in the

GHG Inventory, these retrofits achieved approximately a 4%

reduction in the City's GHG emissions from the 2010 baseline

established through this process. This places the City in an

excellent position to meet its first GHG reduction target of 5%

by 2014 (below 2010 levels).

The energy efficient

design of the City's

wastewater plants are

a prime example of

exactly how the City

should be planning its

infrastructure to reduce

GHG emissions as well

as overall costs.

Based on Florida's concurrency management requirements in

Chapter 163, F.5., capacity for certain infrastructure must be

available to meet the public facilities needs generated by all

future growth and development. According to the City's

Comprehensive Plan, growth in the City is managed to assure

that adequate public facilities and services including transportation, potable water, surface water

management, wastewater, and recreational facilities are provided according to the City's adopted level

of service standards.

Water quality is a central and complex issue for the Florida Keys and there are several specific state and

federal laws, rules and regulations that require specific water quality targets to be met. This has an

impact on the City's growth, development and infrastructure in terms of what must be constructed and

to what level of service. The Florida Keys Reasonable Assurance Plan was developed by DEP in

cooperation with local governments, state agencies, and federal agencies within the Florida Keys to set

forth and accelerate the actions taken to reduce nutrient loadings in near shore waters throughout the

Florida Keys so that water quality standards are met and beneficial uses are restored. The Plan was

reviewed and accepted by DEP in 2008 and was provided to EPA for review and comment in February

2009. DEP adopted the Reasonable Assurance Plan by Order on February 7,2012. Therefore, the City is

legally required to meet stringent water quality targets through state and federal mandates including

the Florida Keys Reasonable Assurance Plan.

To meet these water quality requirements, the City has undertaken many recent stormwater and

wastewater infrastructure upgrades and improvements, but the City has already accomplished a

significant amount of energy reduction by designing these components with high efficiencies in mind.

7.1.3.1 Water

Available potable water is critical to maintaining the public health and safety within the Florida Keys.

The potable water system must take into consideration available capacity to serve existing and future

residents and businesses, as well as water volumes and system design (pressure) for fire protection

purposes. Potable water is prOVided to the City by the Florida Keys Aqueduct Authority ("FKAA") which

holds a permit to withdraw water from various water resources. The City provides domestic water
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service through the FKAA, a political subdivision of the State of Florida, created by Special Legislation

Chapter 76-441, Laws of Florida, to provide domestic water service to all of the Florida Keys.

FKAA uses the well field and treatment facility in Florida City. Treated water from the Biscayne aquifer is

pumped through a transmission main from the Florida City water treatment plant throughout the

Florida Keys. The transmission main discharges to distribution systems in each of the Keys before

terminating at the storage tanks and pump stations that serve the Key West distribution systems. The

water resource alternatives for persons living in the Keys who do not obtain water from FKAA are

cisterns, home desalination systems, and bottled water for potable use.

The City already reuses wastewater for irrigation at all of its new wastewater facilities (where it is

treated) and it is unlikely that there is any available supply of reuse water for additional users. The City

already uses native and drought tolerant landscaping at all of its new wastewater facilities. The City

could potentially use more water conservation features at all City facilities and buildings where feasible

(or new facilities that are constructed) such as:

• More efficient irrigation systems

• Rainbarrels/cisterns

• Reuse of condensate water from HVAC systems depending on the complexity of the systems

Article IV of the City's Land Development Regulations specifically addresses Water Conservation. The

City could explore creating a rain barrel incentive or rebate program (offset through utility bills). As a

water conservation strategy, FKAA suggests conversions of older septic systems for rainwater capture

purposes. This prOVides a dual benefit for additional management of run-off and is suggested as a non

structural control to mitigate water quality impacts in the Reasonable Assurance Plan.

7.1.3.2 Stormwater

Surface water runoff from various land uses largely drains to a network of canals, access ways, roadside

ditches, the ocean and the Florida Bay. The existing shallow soils allow the rainfall to percolate directly

into the porous limestone bedrock. Adjacent to near shore waters discharge occurs in the form of

shallow overland flow. Other existing public and private surface water management facilities include

storm sewers and retention basins installed by the FOOT along portions of US 1 who is responsible for

maintaining facilities along US 1 and State Road 931 (Sombrero Beach Road).

On July 30, 2002, the City adopted Ordinance 02-07-13 titled Master Service assessment Ordinance

allowing the City to collect assessments as necessary for infrastructure purposes. On March 10, 2004,

FOEP designated the City Of Marathon as a regulated municipality under Phase II of the National

Pollutant Discharge Elimination System ("NPDES")."" One of the requirements of this designation was to

create a stormwater utility and implement a five year program to prohibit stormwater run-off

discharges into Florida Outstanding Waters. On May 10, 2005, the City adopted Ordinance 2005-10

creating the stormwater utility. The stormwater construction project, incorporating all of the City's
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roads, resulted in approximately $25 million of new infrastructure improvements to meet these

requirements. As of 2011, Marathon has completed all targeted stormwater projects.'"

7.1.3.3 Wastewater

Sections 381.0065 and 381.0066, F.5. require the areas within the Florida Keys to meet certain advanced

waste treatment requirements and standards. To meet those standards, this law required local

governments to establish wastewater collection, transmission, and treatment facilities by July 1, 2010.

The deadline was then extended to December 31, 2015, with water quality targets expected to be

achieved by 2020.

In order to meet these requirements, over the past several years, the City has undertaken an

approximately $100,000,000 in new and retrofit wastewater and stormwater projects. The projects

include construction to install more than 56 miles of vacuum, gravity and low pressure sewage collection

lines and six wastewater treatment facilities.

While meeting these legal requirements is positive in terms of improving water quality throughout the

Keys it highlights the competing objective of lowering energy use. Approximately 3% of total U.S.

electricity is used in the municipal water and wastewater sector. As much as one-quarter to one-half of

the electricity used by most u.s. cities is consumed at municipal water and wastewater treatment

facilities. The amount of electricity used to collect, treat, and distribute drinking water is slightly greater

than the amount used to collect, treat, and dispose or reuse municipal wastewater. However, the

treatment of wastewater is significantly more energy intensive than is the treatment of raw water for

potable use.

Although the City has made these improvements, the City's new wastewater plants have been designed

capturing as many energy saving features possible. All 5 wastewater plants have been designed with

energy efficient features and operations including:

• 3 (versus 2) treatment units to allow for portions of the plant to not be operated when demand

is lower Le. in off season.

• Variable frequency drives on blowers to allow for operation of plant treatment units based on

actual demand rather than having them constantly run.

• Pneumatic pressure valves for air injection throughout the City's vacuum collection wastewater

system reducing the need for energy use throughout the collection system.

• The City uses jet aeration which provides more efficient transfer of oxygen than traditional

coarse bubble diffusers, reducing the amount of energy required to provide adequate dissolved

oxygen for the biological process.

• Operations of wastewater facilities buildings that reduce lighting use in off-times both through

automatic and manual outdoor lighting controls.

• Sludge is dewatered to 22% solids, reducing the number of truck runs into and out of the Keys

by lO-fold. One truck load of dewatered sludge = 10 truckloads of liquid sludge equating to less
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fuel consumption and emissions. For this process to occur, a portable centrifuge was purchased

that can travel from site to site, again saving money and footprint for the city.

When FOG is disposed of in the wastewater system, it cools, solidifies and adheres to distribution pipes

and equipment. Without proper disposal, Fats, Oils and Grease ("FOG") products enter the wastewater

system creating problems in sewer lines, pump stations and ultimately the wastewater treatment

process. Eventually this can cause the system to backup, overflow or reduce the conveyance of

materials through the system. Successful FOG management programs require facilities to either install

and maintain grease interceptors or to assure pick up of spent products. The City has FOG waste

requirements that restaurants are required to install, operate and maintain grease interceptors meeting

the requirements specified by the Department of Health ("DOW). The wastewater discharge from these

facilities, even when passed through a properly sized and maintained grease interceptor, may contain

elevated levels of Biochemical Oxygen Demand (BOD). A surcharge may be applied to the customer's

wastewater services bill for wastewater discharges with a BOD in excess of sao parts per million. The

City's stormwater regulations also address these issues. Enforcement and inspections to assure that

requirements are met are challenging with current staff availability.

7.1.4 Opportunities for Green Infrastructure

"Green infrastructure" approaches have been recognized to help achieve GHG mitigation and climate

change adaptation goals because their benefits are also generally related to their ability to moderate the

impacts of climate change such as extreme precipitation or temperature. On a smaller scale, the City's

green infrastructure includes trees and natural resources, but could include more rain gardens, various

porous pavement systems and technologies and green roofs if appropriate and based on product

availability. In many instances, maintenance and enhancement of green infrastructure involves

stewardship of the natural setting (e.g. preventing and controlling exotic species invasions, maintaining

fire regimes, restoring wetlands, etc.). This concept is also known as Ecosystem Based Adaptation

("EBA"). A concurrent benefit is that green infrastructure attributes provide these resiliency benefits at

a much lower cost than constructed infrastructure components. For instance in the context of the City,

natural communities are just as important for protecting people and the built environment from the

negative consequences of climate change as "grey infrastructure" such as seawalls, stormwater drains.

While the term is broadly used, what is commonly agreed upon is that implementing a holistically

conceived green infrastructure program has many benefits. These include improving stormwater and

wastewater management, helping to mitigate impacts from natural hazards and adapt to climate

change, and providing other ecological and recreational services.

7.1.5 Other Opportunities for City GHG Reductions.

Policies and programs designed to lower consumption of energy and water as well as reduce the

amount of waste generated are often easy to implement and provide the highest impact - generating

immediate savings, as well as long term returns from reduced infrastructure needs. These savings can be

used as a vehicle to finance other green projects and programs. Several initiatives discussed in this

Section do not necessarily require a new cost or budget line item, but merely a cost benefit analysis to
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see whether savings can offset implementation. Sometimes it can take a period of time to capture

these savings so that should be factored into any cost benefit analysis. The City's greatest opportunities

to reduce emissions are likely from vehicle fleet and remaining energy conservation measures that have

not been implemented in the Performance Based Retrofit Analysis.

Biodiesel and waste vegetable oil are both produced or refined from used vegetable oil, though each

with different degrees of difficulty and involvement. Biodiesel can be used in diesel-fueled vehicles

without any modification of the engine. Additionally, biodiesel can be mixed with petroleum diesel to

create different grades of fuel that are labeled based on the percentage of biodiesel in the blend; for

example, Bl0 is 10% biodiesel, 90% petroleum diesel. This means that in times of biodiesel scarcity,

vehicles can use a mix of fuels and still function the same way. Conversion kits for vehicles are readily

available, though the models they are designed for are limited in number. A vehicle cannot run on WVO

alone; it must start and stop on diesel because the engine has to be warmed up and the oil must be

heated before use. Both biodiesel and WVO present significant benefits in terms of ease of acquisition

and emissions reductions and waste food oil can be obtained from any restaurant. Regarding emissions,

biodiesel is the only alternative fuel source to have completed the EPA's Tier I and Tier II health effects

testing under the Clean Air Act. By purchasing vehicles that can run on biodiesel mixes and waste

vegetable oil, the City can facilitate growth in these technologies and reduce emissions. Additionally,

there are local businesses already tapping into this market. The City can adopt a policy that the City's

indoor construction and outdoor landscaping and lighting incorporate the most energy efficient

technologies possible (or renewable energy technologies) into all bid and procurement documents.

Initiatives and Actions:

Strategy Potential Benefits Action Steps Cost (if Applicable)

CF 1.0: Explore the Reduced energy costs at 1. Coordination 1. Highly variable
feasibility and cost facilities and buildings. Direct with FKEC to depending on system
benefit of renewable benefits difficult to project determine and financing
energy technologies to because energy produced is opportunities for strategy.
assist in powering highly differential depending system
buildings and on size of renewable system development 2. Staff time to
operations. and facility it will power. and cost benefit. coordinate with FKEC

and research
2. Explore leasing financing strategies.

programs with
FKEC and other 3. Explore other
State agencies. financing strategies

such as leasing.

CF 2.0: Design all Highly variable depending on Revise Code of Staff time for Code revisions
buildings and facilities design standards and Ordinances to adopt and research to develop same.
to the highest but cost thresholds required. On municipal green building There are many state and
effective IIgreen" average LEED buildings have standards or allow for national models to draw upon.
design standards. achieved measured energy flexibility in the precise

savings of approximately 28% standard depending on
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compared to code baselines, building type.
close to the average 25%
savings predicted by energy
modeling in the LEED
submittals.xxxi

CF 3.0: Include
sustain ability criteria in
procurement
opportunities to the
extent practicable.'

Indirect GHG reductions. Revise Code
Ordinances to
municipal green
standards.

of
adopt

building

Staff time for Code revisions
and research to develop same.
Sarasota County is a good
example of a green
procurement policy.

CF 4.0: Revisit SCP
Initiatives and Actions
annually during the
capital budgeting
process to determine
new implementation
opportunities.

No direct quantifiable benefit
except ongoing commitment
to implement SCP
recommendations. Largely and
implementation strategy.

1. Include as a
criteria to review
during standard
capital planning
and budgeting
process.

Staff time for policy
development and research to
develop same

2. Add as a policy in
the Capital
Improvements
Element in the
Comprehensive
Plan.

CF S.O: Evaluate
options for biodiesel or
waste vegetable oil use
in City trucks and
vehicles (or requiring
same from vendors
servicing City through
"green" procurement
requirements)

For a B20 blend (20% biodiesel
and 80% petroleum diesel),
GHG lifecycle reductions over
conventional petroleum diesel
range between 10 and 20%,
depending on the feedstock
used.

For a B100 blend (100%
biodiesel), GHG lifecycle
reductions over conventional
petroleum diesel range
between 40 and 90%,
depending on the feedstock
used. xxxii

1.

2.

3.

Cost-benefit
analysis
regarding the
amount of
vehicles and fuel
use currently,
including cost of
WVO
conversions.

Determine waste

vegetable oil and
biodiesel supply
opportunities.

Compare GHG
emissions
reduction
potential with
GHG Inventory
results.

1.

2.

Since biodiesel can be
used as an analogue
or in a blend with
petroleum diesel,
there is no cost
associated with
converting the
vehicle.

For WVO, costs
include the purchase
of a conversion kit or
a customized
conversion
installation for the
vehicle and filtering
equipment.
Conversion kits range
in price from $1000
to $5000 per vehicle.

9 Benefits include reduced packaging materials, procuring sustainable vendors that have achieved certain
certifications, use of recycled content to the extent practicable and use of green cleaning procedures that support
longevity of institutional facilities, buildings, finishes, carpets.
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CF 6.0: Assure all City
facilities and operations
are built to the highest
green standards
practicable maximizing
cost savings and
compliance with
Chapter 2SS, F.S.

7.2 Energy Use

Provides direct cost savings to
City as facilities and operations
become more efficient.

Time in preparing background
to adopt standard is iikely
offset by energy saved with
new construction.

1. Research the
available green
bUilding options
pursuant to
Chapter 2SS, F.S.

2. Determine which
will achieve
highest energy
savings for
lowest cost to
certify.

3. Pass Resolution
or Ordinance
codifying
standard in the
Code.

1. Staff time to research
certification and
rating systems used
by other local
governments.

2. Staff time to research
costs of programs
and likely energy
reductions.

3. Staff time to prepare
Resolution or
Ordinance.

7.2.1 State Overview on power generation

In Florida, electric cooperatives are nonprofit membership corporations organized under Chapter 425,

F.5., to supply electric energy to their member consumers. The Florida Electric Cooperative Association

("FECA"), a not-far-profit trade association organized under Chapter 617, F.S., is the service organization

for fifteen (15) electric distribution cooperatives that deliver electricity directly to their member

consumers, and two generation and transmission electric cooperatives that transmit and generate (and

purchase at wholesale) electricity for their member distribution cooperatives. Power in the City of

Marathon is supplied by the Florida Keys Electric Cooperative ("FKEC") constituted under this authority.

Debate continues over how significant the role for renewable energy sources can or should be.

Renewable energy currently makes up less than 2% of the state's generation capacity, but a recent

assessment of these resources determined that solar, biomass, and offshore wind have the highest

technical potential for Florida, given a 2020 planning horizon.

After several years of attempting pass a comprehensive Florida energy bill, the 2012 Legislature adopted

energy legislation which reestablishes millions of dollars in renewable energy tax credits and

exemptions, and contains several provisions intended to remove regulatory barriers to promote future

investments in Florida renewable energy projects. Specifically, the bill:

• Reestablishes millions of dollars in renewable energy tax credits and exemptions. The renewable

energy production credit was reinstated and modified for electricity produced and sold during a

certain period.
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• A renewable energy technologies sales and use tax exemption was reinstated in the form of a

rebate of $1 million per year for all taxpayers for the sale or use of certain equipment,

machinery, and other materials.

• This legislation also adds a provision allowing proceeds of the local government infrastructure

surtax to be used to provide loans, grants, or rebates to property owners who make "energy

efficiency improvements" to their residential or commercial property if a local government

ordinance authorizing such use is approved by referendum.

Additionally, in this year's legislative session, Section 366.94, F.S., was created to clarify that electric

vehicle charging stations are a service to the public and not the retail sale of electricity so that providing

this service will not be subject to any regulatory fees that may be adopted by the Public Service

Commission ("PSC") if they were to be considered electricity retailers.

7.2.2 Florida Keys Electric Cooperative

FKEC was formed in 1940 as a rural electric cooperative, owned by the customers it serves. Today, FKEC

serves over 31,000 member-owners with two 138,000 volt transmission lines and 23,000 kilowatts of

generating capacity. Power is distributed through 6 substations. One additional substation will be added

in the near future. FKEC purchases about 99% of its energy needs from FPL. The other one (1) percent is

supplied by FKEC generated power. FKEC delivers electricity through a wide-spread network system

that includes 802 miles of energized lines.

FKEC has six substations and the main function of these stations is to "step-down" the high voltage

power transmitted from mainland power plants to a lower usable voltage. When electricity travels a

long distance from a power plant to a service area, it is sent at a very high voltage and low current to

reduce transmission losses. When the power arrives, it cannot be transmitted on FKEC's smaller

distribution lines, so the massive substation transformers reduce or "step-down" the voltage. The

energy can then be sent to homes and businesses. FKEC recently completed a nearly two-year long

project upgrading two (2) substations in its service territory.

Cooperative members elect the Board of Trustees. The Board of Trustees establishes policies and

reviews operational procedures to promote a financially sound electric utility. FKEC is controlled by

bylaws, providing the gUidelines for conducting its business operations. With this structure those served

by FKEC have direct access to decision making as member-owners, through meetings and through

election of the Board of Trustees. Rates charged for service pay for the costs of ongoing maintenance

and improvements of the power lines, poles, substations, green initiatives and the other infrastructure

necessary to guarantee that electricity is available.

7.2.3 Energy Conservation Initiatives

In 2008, FKEC applied for and received $1 million worth of funding from the Internal Revenue Service's

Clean Renewable Energy Bond program. FKEC used the bond proceeds to install approximately 120 total

kilowatts of solar power generation. The Marathon array, located next to the Marathon office building,
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was the first phase with a maximum capacity of 96.6 kilowatts. A smaller array, installed inside FKEC's

Crawl Key Substation, was the second phase with a maximum capacity of 21 kilowatts.

The first panels in the Marathon array were connected to FKEC's power grid in November 2008 and the

entire array went onllne later that year. The Marathon array consists of 552 separate 175-watt solar

modules tied directly into FKEC's electric grid, and the Crawl Key array adds an additional 120 panels.

FKEC provides free energy audits to homes and businesses with a final written report containing

suggestions on steps to take to conserve electricity use and lower monthly electric bills. In early 2007,

FKEC converted all of its diesel-fleet to biodiesel, and they were the first fleet operator in the Florida

Keys to make that conversation. This conversion can also provide the City information to decide if it

wants to take similar actions with its own fleet. The conversion required no modifications to the vehicles

but substantially lowered emissions. FKEC also includes numerous other energy saving actions and

operations:

• High efficiency chillers in lleu of standard central air

• Digitally controlled air-coollng system

• Fluorescent llghting throughout the business controlled by a programmable master system

• 30,000 gallon cistern for watering and truck washing

• Water-saving toilets with two flush settings

• Louvered red "eyebrow" around exterior of building (directing natural llght inside while helping

to keep unwanted heat to a minimum)

• Solar-assist water heating and reflective white roof

• Coral rock mined from site reused at minimal cost

• Recycled building materials where possible

• Cross-ventilation system in its warehouse

FKEC began offering solar interconnectivity in 2004, making it easy for solar projects to draw power from

the local power grid. The Simple Solar Program is available only to FKEC members and is available to

members who support alternative energy but don't want the hassle of designing, permitting, building,

maintaining and insuring their own residential solar arrays because they can now lease panels in FKEC's

existing array. In return for leasing one or more panels for $999 each, members receive monthly bill

credits for the full retail value of the electricity generated by their leased panel(s) for 25 years. One of

the major advantages of the program is that FKEC will maintain the solar array so the consumer only

pays the one-time cost of the panel. FKEC also has numerous conservation programs such as the

installation of Load Management switches.

7.2.4 Opportunities to Reduce GHG Emissions

While not an FKEC project, Keys Energy is exploring the potential for wind in other areas of Monroe

County. FKEC is also interested in exploring possibillties for wind and tidal renewable energy resources.
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opportunities for a municipality to reduce energy use communitywide are generally limited because

there is an issue of control over the power supply mix and availability of data. Unlike many other areas

in the State where a jurisdiction is served by an investor-owned utility with limited direct access to

decision-makers, the City enjoys a good relationship with FKEC which is accessible to the constituency

served. FKEC is quite progressive in terms of energy conservation for its own facilities and incentive

offerings. One of the highest priorities for coordination is the exchange of data so that the City will be

able to easily monitor progress towards its GHG reduction goals. Another area for potential

coordination is on outreach and education as well as the use of renewable energy in City facilities and

operations.

Initiatives and Actions:

Strategy Potential Benefits Action Steps Cast (if Applicable)

EU 1.0: Align Indirect, but will 1. Develop more Staff time for coordination
communications and potentially provide formalized process and potential
outreach between City and emissions reductions and coordination revisions to website.
FKEC on energy cost savings opportunities process if needed
conservation in homes and for home and business particularly
buildings. owners. focusing on

materials and
presence at
community
events.

2. Potential website
coordination.

EU 2.0: Form more Indirect, but more grant Integrate into coordination Staff time for coordination
specific partnership partnerships stand to process in EU 1.0. process and potential
between City and FKEC to provide funding for energy research for grant
seek grants and efficiency or renewable opportunities.
implement common goals. energy projects for the

City directly, residents or
business owners.

EU 3.0: Coordinate to Indirect, but more Integrate into coordination Staff time for coordination
share data on Plan coordination on data process in EU 1.0. process focusing on data
Implementation, exchange will help needs and exchange.
Monitoring and Updating. streamline the process for

reporting on SCP success.

7.3 Buildings and Homes

According to the U.S. Green Building Council ("USGBC"), the resource use of U.S. bUildings includes 12%

of the nation's water use, 39% of the CO, emissions, 65% of the waste output and 71% of the electricity
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consumed. For the City, commercial and residential GHG emissions from home and bUilding energy use

constitute 50% of the communitywide footprint. Opportunities to reduce energy in buildings and homes

in the City will be dictated by City policy and incentives to encourage energy efficient deveiopment and

education and outreach. The City also has opportunities to manage energy use within its own buildings

and construct them to the highest energy efficiency standards achievable and that are also cost

effective.

Residential land uses, inciuding single-family detached homes, duplexes, mobile homes, multi-family

apartments, and mixed-use residential areas are found throughout the City accounting for 51.91% of all

land in the City. Single family detached homes are the

predominant residential type within the City, and account for

72% of the residential land use category. Multi-family

residential development, inciuding apartments and

condominiums, occupy the second largest residential land

area accounting for 15.6% of the developed residential land.

Population projections for the City are determined based on

the current rate of growth allocations for residential units.

Currently, the City is allocated 30 residential units per each

RaGa allocation year by the State of Florida. According to US

Census Bureau Data, the total number of housing units in

2000 was 6,791. At an annual increase of 30 housing units per

year, by the year 2020, the City will have added 600 units (30

X 20 = 600) for a projected total of 7,391 housing units in

2020. In 2011, the City requested 1,000 more hotel units over

a 10-year period and in early 2012, the City was allotted 100

hotel-room units in recognition of substantial progress with

its central sewer and stormwater projects. The allocation of units will ultimately require a

Comprehensive Plan amendment for implementation.

7.3.1 Energy Code Requirements for Construction

Energy efficiency standards in construction are regulated by federal and state law. The Model Energy

Code ("MEC"), now the International Energy Conservation Code ("IECC"), is the most commonly used

residential energy code by states. The IECC also has a commercial section that allows the use of ASH RAE

90.1 for compliance. The U.S. Energy Conservation and Production Act ("ECPA") requires that each state

certify that it has a commercial building code that meets or exceeds ANSI/ASHRAE/IESNA Standard 90.1

1999. In this sense, "commercial" means all buildings that are not low-rise residential (three (3) stories

or less above grade). This inciudes office, industrial, warehouse, school, religious, dormitories, and high

rise residential buildings. ASH RAE 90.1 is the most commonly used energy code for commercial and

other non-residential buildings.
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Florida has independently developed and adopted its own energy code. In 1980, the Florida Energy

Efficiency Code for Building Construction ("FEECBC") was developed to be climate-specific for Florida.

The 1998 Florida Legislature amended Chapter 553, F.S., Building Construction Standards, to create a

single state bUilding code that is enforced by local governments. As of March 1, 2002, the Florida

Building Codes supercedes all local bUilding codes. Pursuant to Chapter 553, F.S. (the Florida Building

Code) residential, commercial and renovated buildings "shall not be required to meet standards more

stringent than the provisions of the Florida Energy Efficiency Code for Building Construction" thus

limiting a local government's ability to require higher energy efficiency standards in buildings." In 2008,

HB 697 was passed requiring increases in the energy efficiency of the Florida Building Code: 20%

percent in the 2010 version, 30% in the 2013 version, 40% in the 2016 version and by 50% in the 2019

version. To meet the state's energy efficiency goals, the Florida Building Commission selected the most

current version of the IECC as a foundation code; however, the IECC will be modified by the commission

to maintain the nuances of the FEECBC.

Section 255.253(6), F.5. defines a "sustainable building" as "a bUilding that is healthy and comfortable

for its occupants and is economical to operate while conserving resources, including energy, water, and

raw materials and land, and minimizing the generation and use of toxic materials and waste in its design,

construction, landscaping, and operation." The "green building" movement is about constructing better

buildings and more livable communities. Green buildings provide numerous benefits: conserve

resources, save money on energy and water bills and prOVide a healthier work and living environment.

Consideration should be given to a range of policies and programs, including the use of financial

incentives when appropriate and cost effective. Green building could be incentivized in either new

construction or when a building undergoes a major renovation, is sold, or is converted to a different

type of unit such as transient or condominium. These events are also a good opportunity to conduct

targeted outreach and education to residents. When developing any incentives the City should work in

conjunction with the local building community to determine what will make a meaningful impact to

incentivize green building projects. The City should also create a clear list of criteria to achieve these

incentives.

As the City works to improve the service it prOVides to those seeking building permits, it would be

helpful to establish a "specialist" on staff, not necessarily a new employee but someone who achieves

some level of green bUilding certification, to assist with green building questions, provide upfront

coordination and assistance for builders committed to achieving a high level of green building. With

green building, there is a stigma of high cost. Because most developers do not pay for the energy costs

of the buildings they construct, they have little motivation to exceed base standards for energy

efficiency. Financial incentives have to encourage developers, existing commercial building and home

owners to make energy-saving investments.

10 Sections 553.904, F.S. (Thermal Efficiency Standards for new nonresidential bUildings), 553.905, F.S. (new
residential buildings), and 553.906, F.S. (renovated buildings) each contain language that all buildings "shall not be
required to meet standards more stringent than the provisions of the Florida Energy Efficiency Code for Building
Construction." This does not, however, prohibit /labove-code" incentive-based programs.
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7.3.2 Opportunities for GHG Reductions

Behavioral change underlies the success of each of the components outlined above. The City and its

partners must combine efforts in the policy arena with targeted education and marketing for residents,

businesses and institutions. Personal choice underlies many of the building energy use-related changes

that will have to occur in order for the community to achieve its GHG reduction goal. As such, enhancing

and expanding current education and outreach efforts is fundamental to this plan. The City must

market and educate the development community about green building approaches. Strategies include

enhancing outreach to encourage developers to adopt national green building and energy performance

standards, such as ENERGY STAR, FGBC, the IGCC and LEED. The City should also highlight existing green

buildings and cutting edge green technologies through green bUilding tours. An effective technique is to

highlight existing green bUildings in the City through case studies made available at the City's

Community Services and Engineering Department as well as partnering agency websites. The City can

also expand the green building display in the new City Hall and utilize it to showcase innovative green

building materials and practices.

As a logical progression from concentrating on government operations and policies, the way to affect
people's behavior and secure long-term commitments to reduce community-wide emissions is through
educating the community about the importance of their contribution to achieve the SCP goals. While
the City has no direct control over the utilization of electricity and fuel by residents, it is apparent that
education about the benefits, primarily cost, of reducing energy usage is necessary to reduce the
community's GHG emissions.

Initiatives and Actions:

Strategy

BH 1.0: Encourage
innovative building
strategies that minimize
energy and water
consumption, maximize
the recycling of
construction debris, and
provide for a more
comfortable indoor
environment.

Patential Benefits

Reduction of homeowner
and business owner GHG
emissions and energy use
are an indirect GHG
benefit. Typically a
conservative estimate is
20% energy savings for a
"green" home or building
as opposed to a "code"
compliant bUilding.
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Action Steps

1. Research and
develop
provisions to
include in the
Comprehensive
Plan and Code to
encourage green
building.

2. Research
appropriate
incentives to
encourage green
building.

3. Develop staff
expertise through
designating a
staff person to
achieve a green
building

Cost (if Applicable)

1. Cost for staff
training for green
building
expertise.

2. Staff time to
research green
building policies,
code provisions
and incentives.
Should be a
component of
Comprehensive
Plan and EAR
process.
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BH 2.0: Simplify project
review and permit
approval process to
encourage innovative
green building measures.

BH 3.0: Highlight and
communicate about
projects that achieve
energy efficient or green
design.

Streamlining process for
buildings to achieve green
ratings, certifications or
components.

Featuring good green
building techniques
performs an education
and outreach function
thus encouraging more
green projects. Benefit is
indirect reduction in
energy use in homes and
businesses.

certification.

4. Highlight City
successes in
green building.

1. Review existing
permit and
project approval
process to
identify methods
to expedite green
projects.

2. Publish summary
of streamlined
process on
website and for
distribution.

1. Develop a
location on
website to
highlight green
projects.

2. Work with
builders and
construction
professionals to
have them
provide
summaries and
photos of
projects.

1. Cost for staff review
of development
approval process.

2. Cost for publishing
summary and
incorporating into
website.

1. Staff time (or outside
consultant time) to
create portion of
website to highlight
projects.

7.4 Land Use & Transportation

The challenge of reducing GHG emissions from the transportation sector is a three-legged stool. One leg

represents vehicle fuel efficiency; the second leg represents the fuel's carbon content; and the third leg

represents the amount vehicles that are driven, known as vehicle miles traveled ("VMT"). Since 1980,

the number of miles Americans drive has grown three (3) times faster than the U.s. population, and

almost twice as fast as vehicle registrations. Increases in gasoline prices moderate these trends to some

degree. But there are challenges in changing the factors that contribute to increasing VMT, such as the

level of density for community design and peopie's decisions about where they want to live.

Reducing transportation emissions cannot be achieved by focusing on the transportation sector in

isolation. Shifting the balance toward sustainable transportation modes requires a combination of
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policies, education initiatives, revenue and effective incentives. In essence, it requires assembling

policies and programs that together will reduce VMT and the associated GHG emissions, while also

improving community mobility and quality of life. Strategies generally fall within the following

categories:

• Transportation Demand Management ("TDM") is defined as a set of specific strategies that

promote increased efficiency of the transportation systems and resources by promoting and

providing a range of local or regional travel-related choices to influence individual travel

behavior by mode, time, frequency, trip length, cost, or route.

• Transportation System Management ("TSM") strategies include measures designed to enhance

the efficiency and safety of the intermodal transportation network. to minimize congestion on

existing facilities and to improve the air quality of the region. Strategies include new, modified

or expanded infrastructure such as roadways, transit or bicycle facilities, widened sidewalks,

improved traffic signalization schemes, enhanced transit service and reserved lanes for high

occupancy vehicles and/or hybrid vehicles.

• Transit-oriented development ("TOD"), promotes denser, mixed-use developments in walking

distance of transit, and complete streets, which are safe and accessible to all users, can go a

long way toward reducing dependence on the personal automobile and, thus, VMT and overall

GHG emissions.

Decisions made in land use planning directly impact patterns of travel between residential and

employment or commercial centers. Sustainable land planning decisions directly correlate to reduced

VMT and lessening GHG emissions. The City currently has a low-density land use pattern and not all of

these techniques will be applicable to the City of Marathon at an aggressive scale. The City supports the

principle of linking more intense residential land uses with commercial areas with new potential transit

opportunities. Given the close relationship between sustainable land and transportation planning, the

City has focused on these challenges together in one Focus Area.

7.4.1 The Transportation Network

Marathon's transportation network includes collector and arterial roadways, bicycle and pedestrian

paths, and the City's Airport. US 1 is the principal arterial roadway, but it is also considered the "Main

Street" for the City. All other roadways in the City are collector or local streets that provide access to

adjacent land uses and feed traffic to US 1 at specific locations (approximately 380 streets). The City has

maintained responsibility for these streets since its incorporation. These roads assist in reducing traffic

volumes on US 1. Seven signalized intersections are located on US 1 within the City. Two pedestrian

signals are located at MM 48.5 and MM 53.0, while the remaining five signals regulate traffic.

Transportation options currently available within the City include the automobile, airplane, bicycling,

walking, and boating. Bicycle and pedestrian facilities are located on or adjacent to frontage roads

interspersed throughout the City. Marathon Airport is located at MM 51.5. Until recently, there were

several daily scheduled flights to/from Miami and Fort Lauderdale.
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7.4.2 U.S. Highway 1

The roadway network in the City and the Keys is unique with US 1 serving as the primary link for every

island throughout the County. Roadway access entering and exiting the City is only provided via US 1.

US 1 has to be considered from a regional context to assure that the Keys' only roadway link will

continue to function properly.

The functional classification for US 1 in the City is an urban principal arterial. The entire US 1 corridor is

owned by FDOT and as such it is subject to state regulation. These regulations prevent commercial

intrusions incompatible with state transportation goals. Typically, the FDOT is responsible for all

maintenance activities within the ROW. The FDOT has entered into a number of maintenance

agreements with local and other state agencies relative to management of enhanced landscaping and

beautification efforts in place along the corridor. This is important to note because the City has no

control over the design and functionality of US 1 and therefore there are limited opportunities to reduce

VMT along this corridor. That said, there are other opportunities to facilitate GHG emissions reductions

along US-I through coordination with the County and neighboring municipalities.

7.4.3 land Use

The City is comprised of approximately 5,726 acres of which approximately 2,300 are undeveloped.

Approximately 1,000 acres are zoned for residential uses, while commercial and mixed use land uses

account for approximately 680 acres. As stated in the previous Section, given the constraints on new

development in the City, it is not projected that these land use patterns will significantly shift unless

there are major policy and regulatory changes facilitating that growth.

7.4.4 local Transportation Constraints and Opportunities

Modal split in the City is predominantly dependent upon automobile use because of the lack of transit

opportunities, lack of population density and the lack of connectivity between the bicycle/pedestrian

paths. The City currently does not operate a standalone transit system but participates with the County

and the City of Key West in a local network. The County is currently served by two main public transit

systems:

• Miami-Dade Transit (UMDT") in the northern region of the County with two routes (Dade

Monroe Express and Card Sound Express) serving the County from Key Largo to the City; and

• The City of Key West Department of Transportation (UKWDOTUj which operates:

o Key West Transit (UKWT") with four fixed-route bus routes serving the City of Key West

and Stock Island,

o The Lower Keys Shuttle providing service in the southern portion of the County from the

City to Key West, and

o The Key West Park-N-Ride available at The Old Town Garage.
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Para-transit service is provided by the County for disadvantaged residents and the Greyhound Bus

Company provides regional bus service between Key West and Miami with three daily trips in each

direction.

Picture.The City is a member of the FDOT Technical Advisory

Committee for the Keys which could prove valuable as a

future coordination mechanism with a more cohesive scope

of work or work plan. The City can prOVide the SCP to the

TAC to facilitate coordinated discussion on these issues and

the recommendations herein.

The City contains a network of bicycle facilities that is shared among pedestrians, in-line skaters and

other users and pedestrian and bicycling paths are available throughout the community providing

opportunities to reduce VMT aiong US 1. Marine travel also

provides new alternative modes of transportation. Because

of the lack of limited access highways in the City, no HOV

lanes exist. Further, no designated park-and-ride lots exist in

the City. Connectivity of transportation modes between

residential areas and the principal commercial areas of

Marathon is a significant challenge. SolVing this issue will

provide new opportunities for alternative modes of

transportation, thereby decreasing the need to drive to each

individual iocation. Design policies that re-orient the

placement of commercial structures along US 1 could also

help promote bicycle/pedestrian usage.

"Green Streets" incorporate principles such as landscaping,

traffic calming and other unique features to distinguish from

other street types. A Green Street has a variety of design

and operational treatments, giving priority to pedestrian

circulation and open space over other transportation uses.

The treatments may include sidewalks, if space and right-of

way permits, landscaping, traffic calming, and other

pedestrian-oriented features. The purpose of a Green Street is to enhance and expand desired land use

and transportation patterns on appropriate City street rights-of-way. Given existing space constraints,

the City should research incorporating Green Streets principles into any redevelopment projects or, for

instance, new projects associated with the increased transient allocation the City recently received on

the local streets. Design for this project should include multiple transportation and design features to

encourage pedestrian, bicycle and alternatively fueled vehicle use. Green Streets principles should also

be included. There are numerous resources that have model Green Street design criteria."';;;
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In the Middle Keys, the City is ideally located as a central focal point for facilitating the use of

alternatively fueled vehicles. Its central location makes is attractive for electric vehicle charging stations,

compressed natural gas filling stations or waste vegetable oiljbiodiesel filling stations. The central

location of the City also makes it attractive for facilitating linkages for commuting or transit, such as

County employees or City staff that must attend meetings in either the northern or southern Keys. For

instance, the City should review parking requirements to incentivize and accommodate alternatively

fueled vehicle carpool pickup and drop off locations. This geographical importance cannot be

understated because in a sense, the City could serve as a leader in transportation related infrastructure

to reduce GHG emissions from travel along US 1. The construction of the new City Hall provides a

unique opportunity to explore this possibility by siting or co-locating needed commuter, transit or

alternatively fueled vehicle infrastructure as the site permits.

Initiatives and Actions:

Strategy Potential Benefits Action Steps Cost (if Applicable)

LUT 1.0: Encourage and
incentivize land uses and
density to facilitate
development and
redevelopment
opportunities linked to
transit.

To the extent that the City
can do this in its
development approval
process, it would be
beneficial to promote the
linkage between
development projects and
transportation options.

This could be especially
applicable for the
additional allocation of
NROGO units the City has
received. Benefits are
indirect.

1. Review ROGO and
NROGO
application
process to
determine if
there are
opportunities to
incentivize these
iinkages.

2. Based on analysis
prepare required
Comprehensive
Plan or Code
changes.

Staff time
anaiysis.

to perform

LUT 2.0: Make cycling,
walking, public transit, and
other sustainable mobility
modes the mainstream by
promoting connectivity
and sustainable design
standards for
transportation
infrastructure. Identify
deficiencies in the
transportation and transit
network to prioritize policy
development.

Improving linkages
between modes of transit
and alternative modes of
transportation will
promote more use of
transit and options for
single use of automobiles.
This can encourage use of
alternative modes of
transportation in working
with the County and City
of Key West to implement
sustainable design of bus
stops, such as including
shading, bike racks and
dissemination of transit
stop information.
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1. Prioritize analysis
during
Comprehensive
Plan update in
terms of data and
analysis and
policy
development.

2. Potentially map
where linkages
need to occur to
prioritize
integration with
capital projects.

3. Review Code to

implement as a
component of the
Comprehensive Plan and
EAR process. Staff or
consuitant time during
process.
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determine if
revisions should
be made to
facilitate policies
that promote
sustainable
design of
transportation
serving
infrastructure.

4. Publish updated
transit
information on

website.

LUT 3.0: Manage parking
effectively to minimize
driving demand, promote
carpooling and encourage
and support alternatives
to single occupancy
vehicle use.

This could also facilitate
designating commuter
parking spots, van or car
pool pick up locations.
Benefits are indirect but
regional in application.

1. Analyze existing Staff time
parking strategies analysis.
in Code to
determine if
constraints or
opportunities
exist to facilitate
ride sharing.

to perform

2. Research and
develop new
parking policies to
facilitate ride
sharing in new
development.
(Primarily
applicable to non
residential
development).

2. Assess waste
vegetable oil,
biodiesel and
compressed
natural gas
fueling station
viability.

LUT 4.0: Create incentives
for low-carbon vehicles
such as electric vehicles
and plug-in hybrids and
make transit infrastructure

energy efficient.

Promote the City as a
"centralized" location for
alternatively fueled vehicle
"recharging",

1. Determine what
alternatively
fueled vehicle
support needs to
be created.

Staff time to research can
be minimized with online
resources that track
installations of electric
vehicle charging stations.
Waste vegetable oil
recycling companies exist
within Monroe County to
provide fuel resources..
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locations of
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electric vehicle
charging stations
if any,

4, Incorporate into
plans and design
of new City Hall,

7.5 Waste Reduction

7.5.1. Overview of Waste Reduction Issues

In the past 50 years, the amount of municipal solid waste (UMSWU) generated in the U,S, has nearly

tripled, The collection, transportation and disposal of this waste presents a considerable cost to local

government, poses threats to public and environmental health, and when landfilled, or incinerated,

results in a permanent loss of valuable materials such as metals, glass, paper and organic matter. The

total energy consumed related to waste management activities is a result of direct fuel and electricity

consumption associated with raw material acquisition and manufacturing, fuel consumption for

transportation, and embedded energy, The EPA Office of Solid Waste and Response concludes that 42%

of U.s, 2006 GHG emissions were associated with the manufacturing, use and disposal of materials and

products.

Materials management describes how materials are managed as they flow through the economy from

resource extraction to product design and manufacture, transport, use, reuse, recycling, and end of life,

If consumers, institutions, and businesses understand the Iifecycle of products and materials, they will

be more likely to adopt a set of best management practices which limit the amount of materials

entering the waste stream. Source reduction prevents the generation of waste and pollution. In the

materials management framework, it is the reduction of the amount of materials entering the supply

stream. Reuse is the reuse of a product by its original user or someone else, Recycling is a series of

activities that includes collecting recyclable materials that would otherwise be considered waste, sorting

and processing it into raw materials such as fibers, and manufacturing raw materials into new products.

Disposal is the placement of waste on land or underground, inclUding proper disposition of a discarded

or discharged material.

Construction and demolition debris (UC&DU) consists of materials that are generated from residential

and commercial building, renovations and various types of demolition. C&D materials include wood,

steel, glass, brick, concrete, asphalt, wallboard, rocks, soils, tree remains, trees and other vegetative

matter. Only non-water soluble and non-hazardous materials are considered C&D, A large portion of

C&D debris is recyclable--approximately S% is metal, 9% is asphalt, brick or concrete and 30% is wood,

Recycling C&D waste not only keeps it from ending up in the landfill, but also reduces the upstream

energy consumption required to manufacture new construction materials.
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Organic waste materials include food waste, yard trash and paper. The EPA estimates that Americans

throw away a quarter of the food we prepare, about 96 billion pounds each year. In 2007, 12.5% of all

M5W was food waste and less than 3% was recovered before going into the landfill. The methane

produced in landfills, which contributes more per unit to global warming than CO" is the product of

food decomposition. Composting results in some CO, storage (associated with application of compost

to agricultural soils), as well as minimal CO, emissions from transportation and mechanical turning of

the compost piles.

The proportion of electronics - such as televisions, computers, printers, cell phones, stereo equipment,

VCR/DVD players and video game consoles - discarded into the waste stream is rising at a rate two-to

three times faster than any other waste segment. According to the U.s. EPA, 82% (1.84 million tons) of

the 2.25 million tons of obsolete or unwanted electronics were landfilled in 2007. "E-waste," as it is

often termed, presents numerous public and environmental health and safety concerns as discarded

items often contain heavy metals that may be toxic (i.e. lead, mercury, cadmium) when released into

the air, soil or water through landfills or incinerators.

7.5.2 State Requirements for Recycling

Section 403.7032, F.S. sets the 75% statewide recycling goal (achieved by 2020) although it is not

required of every local government. It also directs public entities (schools, state and local public

agencies) to report the amount they recycle annually to their counties. Private businesses are

encouraged (but not mandated) to report the amount they recycle to their counties. Although this State

target is not applicable in Monroe County, the City could review its current recycling rates to determine

if its 30% goal should be increased.

The City contracts with Monroe County for garbage and trash collection, which is disposed of at their

contractor's resource recovery facility. The capacity of the facility is considered to be "unlimited" by the

Monroe County Integrated Solid Waste Management Division.

City solid waste collection is effective under current practices. ApprOXimately 67 tons of solid waste is

collected per day. The quantity collected by private haulers from commercial, industrial and certain

multifamily land uses is unknown. Special pickups of certain waste categories are pro-vided on an as

needed basis, however hazardous wastes remain the responsibility of the waste generator to dispose

through authorized services and agencies outside of the City's collection system.

7.5.3 Opportunities to Reduce GHG Emissions

The greatest opportunities the City has in this area are likely partnerships with the County and the waste

hauler to increase recycling rates and reduce waste materials such as through reuse of waste vegetable

oil and exploring more applications for its use. To reduce waste vegetable oil, the City can take a two

pronged approach: 1) more aggressive enforcement of its grease trap requirements (with inspections)

and supporting the development of the local waste vegetable oil recycling industry. Marathon Bio

Diesel currently provides collection containers for waste vegetable oil to 42 Keys restaurants and
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organizations, then processes the material into fuel used by vehicle fleets and charter boats. By

converting its own fleet the City helps increase demand for recycled waste vegetable oil for vehicles.

The City can also develop incentives to pass on to City residents and businesses for recycling. One such

incentive may include some level of direct rebate or offset on utility bills if appropriate. Another

incentive may include use of a company or program like that offered by RecycieBank®. This is a program

where participants select a green action to be rewarded for and each time there is confirmation of the

activities' completion, either through a "points" code or by recycling, participants receive RecycieBank

lIPoints'I,

Finally, improperly discarded monofilament fishing line causes devastating problems for marine

mammals, sea turtles, fish and birds. As of May 2011, there were several facilities that provide bins for

recycling and these could be highlighted on the City's website.'"'' These animals can be severely injured

when they become entangled in or ingest the line and often die as a result. The State Of Florida started

the Monofilament Recovery & Recycling Program is an effort to educate the public on the problems

caused by improperly discarded monofilament fishing line. The program encourages recycling of used

fishing line through a network of line recycling bins and drop-off locations, and by conducting volunteer

monofilament line cleanup events.

Initiatives and Actions:

Strategy Potential Benefits Action Steps Cost (if Applicable)

IWR 1.0: Determine cost Large amounts of oil and 1. Determine levels Increased staff time,
benefit of increasing grease in the waste water of staffing needed increased staff duties or a
enforcement of grease can cause sewer lift to enforce new part time of full time
trap inspections and station failures, inspections and employee to enforce
requirements. wastewater treatment violations. regulations (among other

plant problems and other duties).
issues which can cost 2. Determine if fees
money in terms of collected offset
operations and increased
maintenance costs. enforcement.

IWR 2.0: Encourage Increases recycling rate Facilitate the placement of Staff time to research and
commercial recycling with larger users of commercial recycling by draft potential policy
opportunities by requiring packaging and recyclable requiring or facilitating revisions.
or incentivizing placement products. placement of dumpsters
of bins for common use. behind businesses.

IWR 3.0: Work with Reduces waste stream and Survey marina facilities to Staff time to conduct brief
marinas to implement harm to wildlife. determine if programs are phone survey of marine
monofilament recycling far reaching enough or facilities, research and
facilities or drop off points. develop partnerships to draft any summary or
Highlight those that do. address any deficiencies. policy recommendations.

IWR 4.0: Research various Goal should be to focus on 1. Review fees paid Staff time for research and
incentive programs to increasing recycling rates associated with bring forth policy
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promote increased for home and business waste hauling to recommendations.
recycling rates. owners. Reduces be offset by

transportation related increased
emissions with less recycling rates.
demand for hauling.

2. Coordinate with
waste hauler to
determine what
incentive
programs are not
yet being
implemented.

3. Explore outside
programs that the
City can initiate
and determine
cost-benefit.

7.6 Landscape, Habitat and Marine/Coastal Resources

Due to the linkages and interdependency between coastal, marine and terrestrial systems in the Florida

Keys, this section will provide a brief overview of those systems and best practice recommendations to

manage them in the future knowing that these systems are likely be impacted by climate change. These

systems face two major challenges in the context of climate change: the rate and extent of climate

change and the resiliency of natural systems in Florida to impacts from climate change. While the

terrestrial and marine systems in the Keys are already threatened with preservation and management

challenges, specifically, the reef system faces new challenges including climate change that creates new

stresses such as extremely high and low water temperatures and carbon dioxide-induced ocean

acidification. Climate change therefore reinforces the desirability of managing these land-based and

marine-based systems in an integrated manner. Managing and preserving our land and marine based

ecosystems makes them more resilient to the impacts of climate change such as storm surge. The

unavoidability of sea-level rise, even in the longer-term, frequently conflicts with present-day policies on

managing and developing land and coastal ecosystems. Many of the decisions the City makes today will

have a significant impact on resources, preservation and the City's ability to respond to climate change

for years to come.

7.6.1 Terrestrial Systems and Habitats

Two upland vegetative communities are recognized within the Florida Keys, tropical hardwood

hammocks and pine lands. Only the tropical hardwood hammock community occurs within the City.

Coastal wetland ecosystems, such as salt marshes and mangroves are particularly vulnerable to rising

sea level because they are generally within a few feet of sea level (IPCC, 2007). Landscape ordinances

typically provide for the preservation of natural features such as wetlands, erodible slopes, special
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native habitats and specimen trees. Many communities enact ordinances merely for beauty or

economic development but there are other reasons such as a mechanism to implement the goals of this

sCPo There are numerous examples of landscape ordinances that address tree canopy and terrestrial

resource goals, for instance, Lexington, Kentucky has set standards for the amount of tree canopy and

shade that must be provided in each zoning district in the community. Recent local examples of new

important landscape codes include the City of Lake Worth (Chapter 23, Article XXI), the City of Oviedo

(Article XII) and the City of Greenacres (recently adopted in May 2011) which all include detailed

provisions for managing species and removal of trees. The Community Image Advisory Board could be a

mechanism to study these issues and make recommendations for the Landscape Code as well as

maintenance of City tree canopy goals.

Nationally, urban forests or "terrestrial resources" in the U.s. are estimated to contain about 3.8 billion

trees, with an estimated structural asset value of $2.4 trillion. The value of an existing mature tree is

exponentially higher than a smaller, younger tree, when one considers ecological services, property

values and other measures. Healthy terrestrial resources have several benefits, including:

• Reducing the energy consumption associated with air conditioning buildings by providing shade.

• Reducing local ambient temperatures by shading paved and dark colored surfaces like streets

and parking lots that absorb and store energy rather than reflecting it.

• Intercepting and storing rainwater, thereby reducing water runoffvolume.

• Improving community quality of life through beautification and by reducing noise pollution and

encouraging pedestrian traffic (shading of pedestrian pathways).

When tree characteristics and site characteristics match, the result is "the right tree in the right place",

an internationally recognized arboriculture standard. The management of terrestrial resources typically

involves a variety of activities such as inventorying tree populations; enacting tree and land use planning

ordinances and policies; developing and implementing long-term management and maintenance plans,

annual work plans, and budgets; and promoting community education and participation. The first step

in the process is to do some type of analysis or "inventory" of the tree resources the community has.

Without such an inventory, it is difficult to set any kind of goal or target for protecting the canopy of the

City's terrestrial resources. Rather than paying for an assessment of the City's tree canopy, tools exist to

help assess and value trees and terrestrial resources such as:

• The Street Tree Management Tool for Urban Forest Managers ("STRATUM") uses these data to

calculate the ecological and economic value of the urban forest.

• The Urban Forest Effects model ("UFORE") assesses the composition, condition, and ecological

values of an entire urban forest ecosystem.

• CITYgreen is another tool that analyzes the ecological and economic benefits of tree canopy and

other green space.

To maintain natural resources in a sustainable manner, the City must reduce also dependence on

chemical fertilizers, pesticides, and herbicides and increase use of Integrated Pest Management ("IPM")

strategies for pest management. These types of practices can shift from potentially harmful chemicals
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to training maintenance and management of the City's sustainable iandscapes. Part of this strategy

should include use of composted organic matter to build soil health if appropriate and not

counterproductive to achieving stormwater goals and requirements.

Boot Key, most of which was added to the Florida Keys Ecosystem Florida Forever Project ("FKEFFP") in

1999 at the request of the Fish and Wildlife Conservation Commission, provides an excellent opportunity

for these types of issues to be addressed. With five miles of undeveloped shoreline and almost no

improvements, acquisition of this island adjacent to the Florida Keys National Marine Sanctuary offers

an opportunity to protect critical ecological resources while providing passive, coastal resource-based

recreation. Part of the Florida Keys Ecosystem Florida Forever Project, acquisition of Boot Key will

protect habitat important for the Florida Keys National Marine Sanctuary and will protect at least IS

state-listed species and three types of state-imperiled natural communities Boot Key includes Essential

Fish Habitat for at least four groups. The City's participation in a grant award for Boot Key was

previously discussed herein.

7.6.3 Coastal and Marine Systems

For coastal systems, sea-level rise will increase beach erosion and associated shoreline recession. Sea

level rise and other climate changes must be taken into consideration in developing and implementing

relevant coastal wetland conservation strategies, as these systems face changes in the coming decades

that are far greater in past restoration planning. Sea level rise has already led to the upland migration of

mangrove forests, which have been able to take advantage of changing habitat conditions in areas

previously dominated by freshwater marsh. A 2006 study of the potential impacts of sea-level rise at

nine of the most important sportfishing areas along Florida's coast found that, with a moderate IS inch

eustatic sea-level rise, nearly 50% of critical salt marsh and 84% of tidal flats at these sites would be lost,

while mangroves are expected to expand inland, increasing in area by 36%."" Under this scenario, the

area of dry land is projected to decrease by 14%, and roughly 30% of the areas' ocean beaches and two

thirds of estuarine beaches would disappear. The vast majority of Florida's marine fish and shellfish

species depend on salt marshes, tidal flats, and other habitats found in bays and estuaries, so the

projected changes to these habitats due to sea-level rise are likely to have a considerable impact on

Florida's commercial and recreational fisheries. The importance of protecting these systems is

demonstrated in the fact that in some cases, marshes may be able to accommodate moderate changes

in sea level through natural sedimentation and marsh accretion (the build-up of organic and/or

inorganic matter). Prioritizing the preservation of tidal wetlands will be more important to help protect

coastal water quality and stabilize shallow water and intertidal zones. Preventing wetland loss would

also protect essential habitat for important prey species, including shrimp, crabs, and smaller fish

dependent on the Keys' marine food web. Because these coastal systems are expected to "fluctuate"

good planning and land management becomes more important to preserve areas in anticipation of

expected wetland migration.

The surrounding waters in the Keys are designated as Outstanding Florida Waters and include the 2,900

square-nautical-mile Florida Keys National Marine Sanctuary, the second largest marine sanctuary in the
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United States. An analysis of climate projections indicates that coral bleaching and other climate change

impacts such as sea level rise and severe weather events will threaten local reef survival through chronic

stress or acute physical damage. Ocean acidification (the higher concentration of C02 in the

atmosphere is directly altering the chemistry of our oceans) is already decreasing the concentration of

calcium carbonate in sea water, which limits the rate at which corals build their hard skeletons and will

eventually start dissolving available calcium carbonate from the ocean's living and fossil reefs.

Degradation of coastal ecosystems, especially wetlands and coral reefs, has serious implications for the

tourist economy in the Keys. Higher ocean temperatures will cause extensive coral bleaching, enhance

marine diseases, alter species' ranges and population abundances, and harm fisheries all impacting local

economic development.

Initiatives and Actions:

Strategy Potential Benefits Action Steps Cost (if Applicable)

HAB 1.0: Update and
expand City's landscape
ordinance maximize tree
canopy and encourage
exotic removal.

Maximizing preservation
policies through ROGO
requirements and
landscape ordinance can
increase sequestration of
GHG emissions.

1. Research and
review key
landscape codes to
compare with City's
existing code to
identify any
deficiencies.

Staff time to develop
recommendations on a
process to enhance tree
canopy through review
of the landscape code.

2. Provide
recommendations
to strengthen
development
review process and
landscape code to
maximize tree
canopy and GHG
sequestration
benefits.

HAB 2.0: Establish a tree
canopy goal and seek
assistance from a student
or organization to help
develop a tree inventory.

GHG emiSSions are
sequestered by
maintaining tree canopy
goals.
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1.

2.

Research and
identify sources of
data that include
an inventory of
natural resources.

Determine if
sources can be
utilized to complete
a tree inventory. If
not, determine
feasibility of
completing a tree
inventory.

Staff time and resources
to provide initial findings
if existing data sources
can be used in
conjunction with an
online tool to complete a
tree inventory.
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3. Based on inventory
either utilize
existing coverage
or establish a tree
canopy goal.

HAB 3.0: Review ROGO,
NROGO and land
development regulations
for enhancement of
policies to prioritize
connectivity between and
enhancement of natural
areas. Prioritize
avoidance, minimization,
then mitigation for
wetlands management.

Maintains GHG
sequestration values as
well as enhances
opportunities for species
diversity and habitat
transition over time in
response to sea level rise.
Provides opportunities for
migration of coastal and
wetland species that will
be adapting to sea level
rise. Also encourage
restoration of site
hydrology by filling
mosquito ditches, road
removal and removal of
culverts.

1.

2.

Research and
review key policies
for incorporation
into
Comprehensive
Plan and Code.

Provide
recommendations
for revisions in EAR,
Comprehensive
Plan and Code.

Staff time to integrate
into development of EAR
and Comprehensive
Plan.

HAB 4.0: Assure Maintains GHG
recommendations from sequestration values.
the SCP are incorporated
into planning strategies for
Boot Key.

7.7 Outreach and Education

Integrate SCP Staff time to integrate
recommendations into Boot SCP recommendations
Key Planning processes as into Boot Key Planning
applicable. Most of the process as relevant.
recommendations are
already consistent with the
City's Comprehensive Plan
goals, objectives and
policies to for the
acquisition and protection
of Boot Key.

While this Plan identifies many potential policies and strategies addressing specific Focus Areas such as

Energy Use, successful implementation of the SCP will ultimately hinge on the community's awareness

and willingness to take action. The City already has an ecologically minded citizenry. Education and

outreach efforts should integrate With, and build upon, existing outreach efforts through networks and

partnerships, focus on building long-term leadership and capacity in the community and provide

incentives and recognition for outstanding efforts. FKEC is a prime example of how these relationships

are already occurring and can be expanded and more formalized.
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Case Study: "Low Carbon Diet: A

30 Day Program to Lose 5000

Pounds" by David Gershon is a

fun, accessible, easy to use guide

that will show you, step-by-step,

how to dramatically reduce your

C02 output in just a month's

time. By making simple changes

to actions you take every day,

you'll learn how to reduce your

annual household C02 output by

at least 15%.

o Demonstrate early visible successes so the

community can visually connect to the SCP

initiatives and actions.

o Use City events to disseminate information about

the Plan and its goals.

o Develop strategies to get to landlords of buildings

for rental community and seasonal residents.

o Promote and showcase the positive "green"

"sustainable" actions the City is taking as part of the

SCPo

o Develop "Rewards" or "Recognition" programs to

feature home and business owner success stories on

City's website and in utility bills.

o Complete a brief "sustainability report" to the

Councilor semi-annual basis. Annually review and report on progress made towards achieving

goals.

o Develop a social marketing campaign on Facebook and City blogs for specific

energy/sustainability initiatives.

o Promote a Marathon "Climate Action Pledge" as a means by which individuals can commit to

reducing their own emissions. The "pledge" is a non-binding means of securing individual

commitments to achieving some of the goals in the SCPo Individuals who sign the pledge can

periodically receive helpful action ideas for how to fulfill their commitment. The City and its

community partners should continue to promote the pledge and work to enhance the c1imate

related resources and information that individuals have access to once they have made their

commitment.

o In collaboration with community partners, launch a "Green Neighborhood Challenge" and

"Green Star Household" program. The challenge could utilize friendly competition and

recognition as motivators for action. The "Low Carbon Diet" program could serve as the gUide

for neighborhood- level climate protection activities.

o In partnership with the Marathon and Lower Keys Realtor's Association and the Greater

Marathon Chamber of Commerce, design a "welcome package" for new homeowners and

The City can greatly advance the residents' awareness of

what is happening in the community and opportunities for

them to contribute by helping to identify existing local

efforts and initiatives and publicizing the efforts and

contributions of local individuals. The following identify key

strategies the City can adopt to encourage and support

education and outreach efforts that were offered during the

public outreach process (and through researching other

Plans):
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business owners that includes resources related to energy use, transportation choices, and

waste diversion and reduction.

8 Success, Challenges and Opportunities

8.1 Tracking Success (Monitoring, Reporting and Updating)

While certain investments can be distilled to a return on investment, others are not as quantifiable. But,

Annual Monitoring and Reporting on the Plan's progress provides a transparent process to continually

quantify the benefits of implementation. The Team is recommending several alternatives to annually

monitor and track progress towards success in SCP implementation. Those alternatives are discussed in

an Appendix to this Plan which includes a template for a "report card" to annually report on success of

the Plan. It is recommended that this reporting take place at the beginning of the City's annual capital

planning and budgeting process to assure all opportunities for Plan success are realized.

8.2 Challenges for Implementation

The benefits of saving money on energy and reducing GHG emissions are in addition to other societal

benefits associated with these actions, such as reduced local air pollutants, improved public health due

to more active mobility modes, less reliance on fossil fuels, and an increased demand for energy services

and green jobs. Implementing the SCP also requires sustained, strategic commitment by the City, and

resources from other levels of government. Committing to integrate the recommendations from the SCP

into the City's existing decision-making process and grant funding will play an important role in helping

to provide the education and outreach, services, incentives and capital projects that are needed to

achieve the plan's goals.

A key challenge for implementation of any Plan of this kind is continued political leadership and

stakeholder support. One way to maintain that support is the implementation of the Monitoring,

Reporting and Updating strategies outlined in the appendices and continuing to educate the community

about the successes and benefits (cost savings and lowered energy use) through the City's website.

8.3 Opportunities to Achieve Goals

The City has many opportunities to reach out to other local governments to learn from their successes in

implementing sustainability strategies. For instance, as mentioned previously, the City has a good

opportunity in retrofitting its fleet. According to City data, seven (7) vehicles are planned for

replacement in the next two (2) years and could be prioritized for alternatively fuel technologies. The

benefits of these conversions or compatible vehicles to run on biodiesel or waste vegetable oil are

already mentioned, but the City can weigh the cost-benefit with the potential review of replacing these

seven (7) vehicles. Most new diesel cars and trucks are built so that they can work with up to a certain

biodiesel rating. While the real value of biodiesel is not found in how much mileage it gets, there is a

tremendous gas mileage savings over traditional unleaded gasoline engines. When compared to a gas

engine, a biodiesel engine will save the driver up to $2,000 a year. According to the U.S. Environmental
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Protection Agency (EPA), B-20 biodiesel blend cuts unburned hydrocarbons by 20 percent, carbon

monoxide by 12 percent, and particulate matter by 12 percent, compared to conventional diesel.

Biodiesel operates in conventional diesel engines with few, if any, modifications and is distributed using

today's infrastructure, enabling fleets to keep spare parts' inventories, leverage central fueling stations,

and utilize skilled diesel mechanics, which keeps costs low. The Department of Energy has the

Alternative Fuels and Advanced Vehicles Data Center (AFDC) which provides information, data, and tools

to help fleets and other transportation decision makers find ways to reduce petroleum consumption

through the use of alternative and renewabie fuels, advanced vehicles, and other fuel-saving
measures.xxxvi

Another opportunity the City has is to strengthen and formalize its relationship with FKEC. Given FKEC's

progressive programs and commitment to green energy sources, the City through this partnership could

explore creative financing mechanisms to incorporate photovoltaic or thermal photovoltaic projects to

provide power for its own initiatives. Additionally, advanced in technology can be part of this dialogue.

For instance if the City wanted to include electric vehicle charging stations in its new City Hall, the

partnership could assess the viability of using PV panels to power an electric vehicle charging station.

There are tools to assist with that assessment process."""

8.3.1 Funding

While the current fiscal crisis and limited growth hamper government investment in energy efficiency

and sustainability programs, many cities and counties are nevertheless implementing economical

programs to continue progress toward their environmental goals. Cities and counties can use low-cost

tactics and strategies to build and maintain momentum in their sustainability programs. To address

funding issues, the Team looked for opportunities to identify new funds such as grants or create

programs that self-generate revenue that can be targeted to implement more initiatives of the SCPo

City Leadership must recognize and be willing to accept the fact that while programs to increase energy

efficiency or sustainability are cost effective in the long-run, they may divert resources away from other

policy priorities in the short-run. For instance many of the code recommendations can be implemented

a minimal expense by reviewing other jurisdictions' green bUilding code language, application checklists,

and other permitting and enforcement procedures.

The 2011 SCP actions will be funded using the following funding sources: existing operating department

budgets, federal and state grant funding, and cost sharing and partnerships. Due to budget challenges,·

the initiatives are generally limited to what the City can do with existing resources. In some cases, the

funding source is identified in the action step.

The Team has already completed a preliminary evaluation of grant programs available over the last year

to help prioritize some potential grant opportunities for the City (attached as an AppendiX).
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8.4 Estimated Cost

The emission of GHGs and their associated impact on global climate change presents policymakers with

extensive technical, economic and policy challenges. Different GHG reduction measures have different

costs. Some measures are economical; the adoption of such a measure should occur regardless of its

GHG reduction benefits. Energy efficiency measures generally fall into this category because the energy

savings are sufficient to more than pay for the cost of the measure. Any additional direct benefits, such

as a reduction of GHG, would only make that measure even more cost-effective.

Other measures have costs that exceed the narrowly defined economic benefits before their impact on

GHG emissions and other co-benefits are accounted for. For instance, reduced emissions should

translate into lower increases in global temperatures and should therefore lower the net economic and

other costs associated with global climate change. Other benefits may also occur that are not related to

global climate changes, such as reductions in other air emissions or improved flood control.

Bottom line costs associated with this SCP are widely speculative, but at this time would include capital

costs associated with the remaining energy conservation measures. But the following are important to

consider:

• The remaining projects from the Performance Audit are approximately $60,000 with payback

periods of anywhere from 4 to 13 years.

• If the City converted all of its 14,590 gallons of diesel fuel use (stationary and mobile use) to

biodiesel it could see a cost savings of approximately $8,800/year in fuel costs." By purchasing

vehicles that can run off of biodiesel mixes in the next replacement cycle (2014-2015), the City

could begin experiencing these cost savings immediately. The City could also convert existing

vehicles to run from waste vegetable oil, but the cost savings would have to be offset by the

average cost to convert the vehicle ($2,500). Biodiesel retrofit costs are minimal to none

depending on the age of the vehicle and the biodiesel mix utilized.

• Cost savings from the integration of renewable energy technologies to power City buildings and

infrastructure are highly variable depending on financing approach and power output, but FKEC

could assist with helping to analyze the costs and benefits of solar projects for the City.

"Cost savings estimated at $3.75/gailon of biodiesel and $4.35/gailon of diesel.
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Appendix A: Implementation Strategy &Monitoring

In developing the SCP, it is clear that the perception could be that the Plan requires a new financial or

staffing "commitment" for implementation. Recognizing that financial resources are constrained, as are

staffing resources, the Team has worked to incorporate implementation of the SCP into the City's

existing policy and decision-making process the City already employs. The SCP creates no new "process"

for implementation in reality. It does not take a new financial commitment to achieve progress towards

the goal and recommendations in the SCPo It does take a paradigm shift in the City's mindset to

integrate the principles in this document into every day decisions and "look" for opportunities to

implement the recommendations through grants, partnerships, revisions to policies and procedures and

new strategic thinking.

The City's Evaluation and Appraisal Report ("EAR") is scheduled for completion by August 1, 2012 and

these recommendations should be folded into that process thus setting the stage for incorporation in

the City's Comprehensive Plan updates which would occur after the EAR is finalized. Since the City's

Code of Ordinances implements the Comprehensive Plan, the concept is that the recommendations in

the SCP would be folded into that process from EAR, to Comprehensive Plan to Code revisions as that

process takes place.

The Team is recommending a two-pronged approach to

monitoring to report on SCP successes and challenges annually.

The first approach is to utilize a free benchmarking tool such as

EPA's Portfolio Manager to integrate existing data to establish a

baseline."";'; The spreadsheets utilized to formulate the GHG

Inventory and targets for the SCP, as well as the Performance

Audit data, are easily compatible with this tool with some level

of effort in the beginning to transfer the data. This could be

accomplished through City staff or if resources are completeiy

unavailable an internship project could be designed and offered

to students at Florida Keys Community College. The Colleges

Strategic Plan is looking at certification offerings in the

sustainability field.

Monitoring will take

place with a two

pronged strategy:

utilizing CI tool that

monitors annual

energy use and use of

em annual reporting

"template".

Additionally, the Team is providing a recommended template for ,

annual reporting so that the City can provide updates to the !
"}~mmwft'~~~~if>.~~mr;:;:

community and City's leadership.''';' This Annual Report should

occur at the beginning of the City's budgeting and capital planning process to incorporate all

opportunities to integrate SCP recommendations into that process. With this two-pronged approach

the City will be able to report and track both quantifiable reductions towards its own GHG reduction

goals as well as determine if it is meeting date specific recommendations such as integration of the SCP

recommendations with planning initiatives or creating new partnerships with FKEC and exploring grants

or renewable energy project opportunities.
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For instance, the template would include the following information

Strategy

LUT 1.0: Encourage and
incentivi,e land uses and
density to facilitate
development and
redevelopment
opportunities linked to
transit.

Completed 10/01/12

Potential Benefits

To the extent that the City
can do this in Its
development approval
process, It would be
beneficial to promote the
linkage between
development projects and
transportation options.

This could be especially
applicable for the
additional allocation of
NROGO units the City has
received. Benefits are
indirect.

Action Steps

1. Review ROGO and
NROGO
application
process to
determine if
there are
opportunities to
incentivize these
linkages.

2. Based on analysis
prepare required
Comprehensive
Plan or Code
changes.

Status ofStrategy

The City staff analyzed
ROGO and NROGO criteria
to determine if revisions
could reward integration
of transit stops, bicycle
racks and priority parking
of alternatively fueled
vehicles. This strategy
should be incorporated
into NROGO but will yield
little benefit for
residential projects.

City staff have
determined that no Code
or Comprehensive Plan
changes are necessary to
implement this strategy.

Or alternatively, the Annual Report could "code" progress towards achieving the Strategy:

Strategy Potential Benefits Action Steps Cost (if Applicable)

IWR 1.0: Determine cost
benefit of increasing
enforcement of grease
trap inspections and
requirements.

Status: tn process.

Large amounts of oil and
grease in the waste water
can cause sewer lift
station failures,
wastewater treatment
plant problems and other
issues which can cost
money in terms of
operations and
maintenance costs.

2. Determine if fees
collected offset
increased
enforcement.

Increased staff time,
increased staff duties or a
new part time of full time
employee to enforce
regulations (among other
duties).

This final Plan will include a recommended format / template for Annual Reporting.
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Appendix B: Comprehensive Plan and Code Recommendations

Appendix C: Potential Grant Resources

Appendix 0: Greenhouse Gas Inventory
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i http://fl-monroecounty.civicplus.com/Fi les/Agend aCenter /1 tems/389/L4 201111071103201847.pdf

ii U.S. Energy Information Administration, AE02012 Early Release Overview,
http://www.eia.gov/forecasts/aeo/er/early prices.cfm

iii Each GHG has active radiative (or heat-trapping) properties. To compare GHGs emissions from different sources,
they are indexed according to their global warming potential. Global warming potential (GWP) is the ability of a
GHG to trap heat in the atmosphere relative to an equal amount of carbon dioxide. According to the
Intergovernmental Panel on Climate Change (IPCq, over a 100-year time span carbon dioxide (C02) assumes the
value of 1. The two other GHGs of importance in this analysis are methane (CH4) and nitrous oxide (N20) which,
according to a re-evaluation of the IPCC in 2001, take a value of 23 and 296 respectively. Prior to 2001
the iPCC has assumed a 100 year GWP of 21 and 310 for CH4 and N20 respectiveiy, which may explain for some
minor differences in the results of studies preceding 2001. Daniel Weisser, "A guide to life-cycle greenhouse gas
(GHG) emissions from electric supply technologies".

iv Citation.

, http://www.icloiusa .org/action-center/pi anning/ICLE I Wh at%20Is%20a%20Sustainability%20Plan.pdf

'i LGO Protocol, 2010.

'ii WRI/WBCSD, 2004.

'iii http://sanctuaries.noaa.gov/science/socioeconomic/floridakeys/pdfs/vulnerabilitYill

i' http://sanctuaries.noaa.gov/science/socioeconomic/floridakeys/pdfs/c1imateflkeys main.pdf (pp 111-116)

'The average temperature of S1.1°F was 8.6 degrees above the 20th century average for March and OSF warmer
than the previous warmest March in 1910. Of the more than 1,400 months (117+ years) that have passed since the
U.s. climate record began, only one month, January 2006, has seen a larger departure from its average
temperature than March 2012. National Oceanic and Atmospheric Administration, National Climatic Data Center.

,i Initial Estimates of the Ecological and Economic Consequences of Sea Level Rise on the Florida Keys
through the Year 2100

'ii http://sanctua ri es. noa a.gov/ s"ience/socioeconomic/floridakeys/pdfs/c1i matefl keys mai n.pdf

'iii While some scientists have attempted to link this increase to anthropogenic global warming, others have
pointed out that Atlantic hurricanes exhibit long-term cycles, and that this latest upswing is simply a return to
conditions that characterized earlier decades in the 20'h century. Ferguson, Robert. Hurricane Threat to Florida
Climate Change or Demographics? (2007).

,i, http://sanctuaries.noaa.gov/science/socioeconomic/fioridakeys/pdfs/c1imateflkeys_main.pdf

" http://www.epa.gov/c1imatechange/effects/health.html
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"i Ecological Impacts of Climate Change (2009), a report by an independent panel of experts convened by the
National Research Council.

"ii The Nature Conservancy. Initial Estimates of the Ecologicai and Economic Consequences of Sea Level Rise on
the Florida Keys through the Year 2100

"iii Ceres, CLIMATE RISK DISCLOSURE BY INSURERS: Evaluating Insurer Responses to the NAIC Climate Disclosure
Survey (2011).

,i, http://www.gao.gov/new.items/d07285.pdf

"The Planning Response to Climate Change Advice on Better Practice, September 2004, CAG Consultants, London
Oxford Brookes University, Oxford, Office of the Deputy Prime Minister: London

"i IPCC Fourth Assessment Report: Climate Change 2007.

XXii/d.

xxiii Id.

"i, CLIMATE CHANGE ADAPTATION IN IPCC AND KYOTO PROCESSES

'" Council on Environmental Quality "CEQ" 2010.

,,,i The USGCRP began as a presidential initiative in 1989 and was mandated by Congress in the Global Change

Research Act of 1990 (P.L 101-606), which called for "a comprehensive and integrated United States research
program which will assist the Nation and the world to understand, assess, predict, and respond to human-induced
and natural processes of global change."

,,,ii Massachusetts v. Environmental Protection Agency, S49 U.s. 497 (2007).

,,,iii Patricia E. Salkin, Sustainability and Land Use Planning: Greening State and Local Land Use Plans and

Regulations to Address Climate Change Challenges and Preserve Resources for Future Generations, 34
Wm. & Mary EnvtL L. & Pol'y Rev. 121 (2009), http://scholarship.law.wm.edu/wmelpr/voI34/

iss1/4.

"i, Pursuant to Title 40, Code of Federal Regulations, Part 123.3S and Rule 62-624, Florida Administrative Code.

'" http://fl-monroecounty.civicplus.com/Fi les/AgendaCenterII tems/389/L4 201111071103201847.pdf

,,,i Energy Performance of LEED. for New Construction Buildings, FINAL REPORT March 4, 2008

,,,ii Biodiesel Vehicle Fuel: GHG Reductions, Air Emissions, Supply and Economic Overview DISCUSSION PAPER C3

01Shttp://www.c1imatechangecentral.com/files/attachments/DiscussionPapers/01SBiodiesel_Discussion_Paper.p
df

xxxiii The Low Impact Design Center is a very good resources for Green Streets criteria.
!:!lll2;LLwww,lowimpactdevelopment.org/greenstreets/

",i, http://lauderdalefishing.c9m/2011/03/s-e-fiorida-fishing-line-recycling-bins/
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"" Florida Coastal and Ocean Coalition, "Preparing For A Sea Change In Florida" (2008).

""i tmR:((www.afdc.energy.gqv/afdc/

""ii http:((mnrenewables.org/EVplusPV

xxxviii http://www.energystar.gov!index.cfm?c-evaluate performance.bus portfoliomanager

,,'i' Baltimore's Annual Report is a good model for a template:
http://cleanergreener.bighrockhosting2.com/uploads/files/AnnuaIReport.2010.ForWeb.pdf
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